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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT STANDARD DUPLICATE

zt$noW l bmple Size in mL SS 0.300
24-5597 g ng (Nanogrms) 30.03

BRtMetg l -nne Hg g/mL (or mg/L or PPM) 0.100 N/A
1520 one Hg pg/L (PPB) 100.1 N/A

3S _________n______._ NA) N/A

___ __ __ __ ___ __ __N/__A N/A

8B26847 ino Fg pg/mnl-(Hg ng/S)*(pg/1O0ng)
is~~t~~tAverage Conc,=(Sample + Duplicate)/2

09/06/93 Relative % Difference((AI(Sam.-Duap.))/Avcrage Cone.)'! 00IN A

STANDARD DUPLIATE
Done Hg pg/mL N I.O-0I --- T I

~'~' N/A N/A
N/A N/A

Data Entry by: A A Date: 07-Sep-93
Approved by: Date: '-, -4 Z
Form 1 Rev. 1 Page 1 of 1

665

WHC-SD-WM-DP-053 - REV-o
I / ' .r

Seli No Sample Pogng Die Time 1ssued Priority

V 24.-5597 107-AP 8- 3-93 8:31 25
Dt-mv Mrthcd Standard flestil U> Charge Code Rrn

Hg LA-325-104 % RECOVERY N1L17 0
$a~rpte Site Customier ID

? ! f STD
emarks. Ca'Cuacins fleauta/4j */
EPF Wi16 0 HGJ/HYDRD
TDRdNy.( kESULT c.JDO j. :0.03

TD VAL c. %REC

H'. (H. Hl
y * - Anatysl -2 Analyst -3 *lysl . 4 Analyst -5

Date Time Completed Lan ",

6 60 .-108-63,

0-
0

-1

C13



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-WHC-SD-WM-DP-053 REV 0

(

Sen.' No sempie Point Date Time Issued Prioi ty

V 25.-5697 107-AP 8- 3-93 I 8:36 25
Determation Ie~od Standard Result Units Ch.rge Code Rerun,

Hg - ILA-325-104 iuG/ML NIL17 0
Sa'pte Size Customet ID

? /,/. BLK
Re,arks Calculatons. Results 'V it- -

REAGENT BLANK 05 .at'

-<0 Co /

A . I AnalySt- 2 Analyst - 3 Aniyst - A Aniyst .5

0.5. Tint Con'vI.Id Lon UP:tA;.4J

t ~ ~ 29. - R -:
54.663;~i

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT BLANK DUPLICATE

laEN mple Size in mL ss 1.000

26-5897 Ig ng (Nanograms) -0.94

-no 1Hg pg/mL (or mg/L or PPM) -0.001 N/A

1620 n IIg pg/L (PPB) -0.9 N/A
c N/ A N/A

N/A N/A
NA; N/A

B26847 no Hg pg/mL(Hg ngss)(1pg/000ng)
Sverage Conc.=(Sample + Duplicate)/2

9/06/93 lative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

An M ~ tection Limit = (5 ng/SSN)*1pg/I000 ng)
Detection limit is Corrected for Sample Prep/Dilution

910193 Detection Limit pmL) 0.005j
Detection Limit ( / = 5.0 1

BLANK DUPLICATE

'1ne HE ui/mL II<0.005 ~ A~
N/A N/A

The Result is < Detection Limit

jData Entry by: Date: 07-Sep-93

Approved by: Date: - -

Form 1 Rev. 1

666
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-SD-WM-DP-053 REV 0

1'

Se.at No Sample Poit Time Issued Priorty

V 26.-5797 107-AP 8- 3-93 8:45 25
tehir atron Method Standard Result U-11 Charge Code pe'lt,

Hg LA-325-104 uG/ML N1L17 0
Sample S.ze Customer I

? %. 107-AP-C
Pe.aks Ca : aters Results pp, .tb/7

Iuls -1 I Analystl 2 Analyst * 3 Ana lyst - 4 Analyst - 5

H,.Nr r Holte Nrs - - ( *~~

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
y Se'ItU 4 2mple Size in mL SS 2.000

26-5797 Ile ng (Nanograms) 1.63
B*~ttcatUknc Hg pg/mL (or mg/L or PPM) 0.001 N/A

1520 nc Hg pg/L (PPB) 0.8 N/A
......... A..N/A

N/A

24ne Hg pg/mL=(Hg ng/SS)(1pg/000ng)
CAt verage Cone.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Con.)100
Detection limit = (5 ng/SS)*(lpg/I000ng)
Detection Limit is Corrected for Sample Prep/Dilution

09/06/93 Detection Limit mL = 0.003
Detection Ulmit (g/L) 2.5

SAMPLE DUPLICATE
n HE pg/mL <0.003

U/A N/A
N/A N/A

The Result is < Detection Limit

Oata Entry by: Date: 07-Sep-93

Approved by: Date: - y
Form 1 Rev. 1

667
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0
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Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

Serial No Sample Poinl Dale Time Issued Priorty

V 26.-5897 107-AP 8- 3-93 8:45 25
ese~rnanion Method sandrd Resu U s Charge Code Reruns

Hg LA-325-104 uG/IL NiL17 0
Sample Size customer ID

? Q ,; - 107-AP-C
Rem'arks CsIcuietoons Results Rx."t. . -0/7

DUPLICATE SAMPLE
n5  . , 4

40.0c0_ M6A(

A S,1 - 2 Analyst *23 Analyst I Analyst -4 nl 5

N'S Mrs Mrs .

Date Tutu. Completed

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
;adK3 ct2 mple Size in mL SS 2.000 2.000

26-5897 g ng (Nanograms) 1.63 1.63

Dnne Hg pg/mL (or mg/L or PPM) 0.001 0.001

1520 fnlg pg/L (PPB) 0.8 0.8

verage Cone (pg/nL) NA N/A

__ _vwerage Cone (pg/Q NA N/A

K elative % Difference A NIA

826847 ne Hg pg/mt=(Hg ng/SS)*(pg/1OOOng)
Average Conc.=(Sample + Duplicate)/2

39106/93 Relative % Difference=((A(Sam-Bup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(lpg/I000ng)
Detection Limit is Corrected for Sample Prep/Dilution

9/06/93 Detection Limit mL = 0.003
Detection Limit (g/L)

SAMPLE DUPLICATE

ltonc I'g pm/m, <0.003 <0.003

kverage Cone (pgmI) N/A N/

live % Diffrrnce N/A N/A

Both Results are < Detection Limit

Data Entry by: Date: 07-Sep-93

pproved by: ) - Date: C - - 2

Form 1 Rev. 1

668
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0
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Page 1 of 1



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
____d______ Hample Size in nL SS 2.000

27-6797 ig ng (Nanograms) 1.06
S one Hg pg/ml (or mg/L or PPM) 0.001 N/A

1620 on Hg pg/L (PPB) 0.5 NIA
S NA .,A N/A

N/A N/A
____________ _ _ N/A N/A
B26947 on Hg pg/niL(Hg ng/SS) (1pg/1000ng)

Average Conc.=(Sample + Duplicate)/2
9/06/93 Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

Aaltv Detection limit = (5 ng/SS)(1ig/000ng)
Detection limit is Corrected for Sample Prep/Dilution

9106/93 Detection Limit ( mL = 0.003
Detection imit {g/L 2.5

SAMPLE DUPLICATE
conH<0003

N/AN/A
N A N/A_

The Result is < Detection Limit

Data Entry by: Date: 07-Sep-93
Approved by: Date: S -' JJ '
Form 1 Rev. 1 Page 1 of 1

663

Seral No Sapte Po.nt Date TIme Issued Pr'or"y

V 27.-5797 107-Ap 6- 3-93 8:55 25
Deter'naton Method Standard Resul U Is Charge Code Ilrens

Hg LA-325-104 uG/IML N1L17 )

? \ 107-AP-D
Ca &wCs Rnsjits Ak. H4. .0/1

/zO0.003t bco L

At.A I Analyst * 2 Analyst .3 Analyst -4 Analyst -

.r, Hrs QI'S S f 7

Date Trite Con.toee u
~~ ~ ~ - x ~7, 0

------ -- ---- ---- -r

0-
0

aj

co
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

A WHC-SD-WM-DP-053 REV 0

Se'aI No Sa-5 9 e Pont Date Tisme. Issued Pror'ty

V 27.-5897 107-AP 8- 3-93 8:55 25
Dptermanon Method Standard Result unts Charge Code Reruns

Hg LA-325-104 uG/ML N1L17 0
Sample Sere Custom., tD

? ,(, 107-AP-D
Remarks CalcutarOns ReSults .

DUPLICATE SAMPLE

Aat1 - 2 Analys *3 Analyst -4 Acld - 5

HIS HISH, HIs H

3at. Ta 3 Co9m-tFn-d

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
mple Size in ml SS 2.000 2.000
ng (Nanorms) 1.06 1.16

.i J ne Hg pg/mL (or mg/L or PPM) 0.001 0.001
1520 -'ne Hg pg/L (PPB) 0.5 0.6

_____N_. ,rmge Cone (pg/mi) 4) . .A. N/A
__ _ _ rarge Cone (pg/L) NSA N/A

htive % Difference N/A
826847 ne Hg pg/mL=(Hg ng/)(1pg/1000ng)

taiW verage Conc.=(Sample + Duplicate)/2
0906193 elative % Difference=((ABS(Sam-Dup.))/Average Conc.)*100

etection Utfit = (5 ng/SS)*(1pg/000ng)
tection Limit is Corrected for Sample Prep/Dilution

9/06/93 Detection Limit (pg/mL 0.003
Detection limit / = 2.51

SAMPLE DUPLICATE
'MP HE pg/mL <0.003 "0.003
Avwmge Cone (pg/mL) A N/A

wlative % Difference N/A
Both Results are < Detection Limit

Data Entry by: Date: 07-Sep-93
pproved by: Date: ' -

Form 1 Rev. 1 Page 1 of 1

670
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- -WHG-SD-WMDP-053 REV O

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE

A0i2U kp. tmple Size in mL SS 2.000
28-5797 |g ng (Nanogmms) 0.87

111 ... one Hg pg/mL (or mg/L or PPM) 0.000 N/A
1520 ne Hg pg/L (PPB) 0.4 N/A

_ _rn NA N/A
__ AN/A

B26847 onc Hg pg/mL=(Hg ng/S)*(1pg/1000ng)
Average Conc.=(Sample + Duplicate)/2

09106193 elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
)etection Limit = (5 ng/SS)*(1pg/000ng)
)etection Limit is Corrected for Sample Prep/Dilution

9/06/93 Detection Limit mL - 0.003 |
Detection Limit (/L) - 2.5 ||

SAMPLE 0 0  DUPLICATE

11onc Hk pg/mL <0.003
44NMA.. N/A

N A jN/A
The Result is < Detection Limit

Data Entry by: c Date: 07-Sep-93

pproved by: 6f 'A Date: 9-8-93
Form 1 Rev. 1

671.

seal. NO sample Po't Ote Time Issued Priv"y

V 28.-5797 107-AP 8- 3-93.1 8:57 25
Ot-erm --t-on Method Standard Result Uirs Cmarge Code A",

Hg LA-325-104 uG/ML N1L17 0
Sample Sie Customer VD

? 107-AP-E
emalks. CalculatIons. Results 1(49 .o

A14t1 -nls 2 Analysi~t . 3 Anaulyst - 4 Anails 5

Wes His H,, He

PareTime Compilad Lab U Iw

a.
LU
-j

co

C/)

Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE

Er rmpenle Sim in ml S9 2.000 2.000

nq (Nanogrms) 0.87 0.96

1 4 ne Hg pg/mL (or mg/L or PPM) 0.000 0.000
onc fg p./L (PPB) 04 0.5

merage Cone (pg/mI) N/A
_\_ rage Cone (pg/L) NA N/A

**Ptruet IO: dlative % Differene W A N/A
B2647 one Hg pg/miL(Hg ng/s)(1pg/1000ng)

^ 4 Average Conc.=(Sample + Duplicate)/2
9106193 Jlative % Difference=((ABS(Sam.-Dup.))/Average Conc.)100

A ytection Limit = (5 ng/SS)(pg/000ng)
lection Ilmit is Corrected for Sample Prep/Dilution

9/06/93 Detection limit mL - 0.003 H
Detection Limit (pg/L = 2.5 i

SAMPLE DUPLICATE

ronc HE pg/mL I<0.003 <0.003

vera Cone (/mN/A
LIlative % Difference NtA N/A

Both Results are < Detection Limit

Data Entry by: Date: 07-Sep-93
Approved by: Date: -' _- -,

Ser,. No Sample Pointi Oate Time Issued Pnoniy

V 28.-5897 107-AP 8- 3-93 1 8:57 25
A~hod saed P 'to L C,,.'ge code PP-IS

Hg LA-325-104 uG/ML N1L17 0
S.pl. Si. Custom , ID

107-AP-E

DUPLICATE SAMPLE 0

ad .I Analysti 2 Analyst .3 Analyst - Analyst 5
H's H" HIS

cate, Tinle e'tdw
±.~~.ZL5cw .401 *- .. 3

0-
(3
w.

.j
cc

Page 1 of 1Form 1 Rev. 1



t$: 1320
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Analyte: Hg BEST AVAILABLE COPY
Procedure: LA 325-104 Revision: A-i
Instrument: PE2380 (Hydride AA) Property No.: WB26847
Technologist J SOLBRACK Payroll No.: Date: 09/06/93

Calibration Standard ID: 23N11-B
Analyte Concentration: .147
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL Ong -. 003

2 .034mL 5ng .047

3 .100mL 14.7ng .144

4 .250mL 36.75 ng .387

5 .500mL 73.5 ng .791

6 .750mL 110.25 ng 1.169

7 1.OOOmL 147 ng 1.524

8

9
10

11

12

13

14

15

16
17

18

19

20
21

2omments: r= .9998 Y-intercept = -0.0001 SLOPE= 0.0105

673

A-6000 2(03/92



WHC-SD-WM-DP-053 REV 0

-ES-AVA B EpPY

s-W a c sAC -

-K - L-~* - H t .CC[2 --- A - ~s )~y- 0 U.J02
0. I lot h3.0:52

- 36 0.392

T 73 0.79
-oq 0. Obt A. 1F 10 .183(a i)

30 0 7

F i A 0.uu2 2Zs

- -77 7 s-J - - -2

- .i - s3 0.7&U -- --
- O&Z-S 7 - --o u.0UI FLAS C.1-I )

5 0.j 62I

a - -T 79- c

-- 9 -.

--- ored-o sloa--4 - - I'

_ _- _ _- _ _ _c4t-

- - -

- - I 7

-. X 3.3 A' I 1 a ( Id
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WESTINGHOUSE HANFORD COMPANY
Bddut

222-S LABORATORY

ANALYTICAL BATCH
WHC-SD-WM-DP-053 REV 0

Lab Segment Serial No. Customer ID:
V 31 107AP-FB

Analysis: Sample Prep: £eS q- tg
Hg UflV.ftiiEu > biR6CCT

Instrument: PE2380(Hydride AA) WB26847 Procedure/ Rev: LA 325-104 / A-1

Technologist: ) Date: 09/06/93

Starting Time: 1600 Temperature 175 C

Ending Time: 2330 Chemist: R.A. SKODA

Comments: r = .9998 Y-intercept = .0041 SLOPE = .0106

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 29-5597 11

2 REAGENT BLANK V 30-5697 12

3 SAMPLE V 31-5797 13
4 DUPLICATE SAMPLE V 31-5897 14
5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot -Vol. Aliquot Vol. Standard

LMCS 21N11C .300mL

A-6000-881 (03/92)

0



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-325-104 9-06-93 WHC-SD-WM-DP-053
PREPARED BY: DATE COMPLETE:

R. E. SKODA 9-10-93

UNITS: ug/mL ug/mL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/21N11C V29 Hg 0q099 98.6

BLANK V30 Hg <0.005 0.005

107 AP V31 Ho <0.003 <0.003 N/A N/A 0.003

STD/21N11C Hg 0.101 100.8

NARRATIVE:

qEV 0

NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Detection limits for sample and blank are different due to difference in sample size.

2.C

L2.IdCttL~$A O C, kQ(L, Zv b .Ck. tus
00 ) ),xZ

~ nW Ja. LXe \$3 ct-D~ 2t, oxYQY1 L(Ii-

0.0oci
AO~~~~~~(" C5y~At A-AJ \A

-57
0-13.~.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT STANDARD DUPLICATE
le Size in mL SS 0.300

29-5597ng (Nanograms) 29.57
' t Hg pg/mL (or mg/L or PPM) 0.099 N/A

Ino Hg pg/L (PPB) 98.6 N/A
4NAN/A

N/A
I26847 r n Hg g/mL=(Hg ng/SS(1pg/000ng)

as1 K Average Conc.=(Sanmple + Duplicate)/2
9/06/93 lative % Difference=((ABS(Samn-Dup.))/Average Conc.)*1 00

STANDARD DUPLICATE
one Hgpg/mL9.86E-02

%N/A N/A

ro. .. 1 ENNA N/A

Data Entry by: Date: 07-Sep-93
Approved by: / 4 Date: 9--93
Form 1 Rev. 1 Page 1 of 1

677

WHC-SD-WM-DP-053 REV 0
/?>dd.

5eral No Sarpie Pont Date Tm Issued Prorptv

V 29.-5597 107-AP 8- 3-93 10:36 25

Hg LA-325-104 % RECOVERY N1L17 .0
Sample S.. Customer ID

3 ,LC~m\TD

EDP B716 HG /FYDFSD
STDl J//- XESULT 6.0ck 4 lv,,J "I
STD VAL %REC 6

7-c-Y3 KSSO 'a,- -A

4cc



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- ------ WHC-$D-WM-DP-053 REV 0 -

(

B3

Setal No Samole PonI Date Time Issued Po,,

V 30.-5697 107-AP 8- 3-93 10:38 25
Zetet~roat~cn IthO Standatd Result Unti Charge Code Rerurs

Hg LA-325-104 uG/ML N1L17 0
SsmpIe Sze Cuslome, ID

? /M BLK
Cati, C,1l1bO.t S PCults PA. D

REAGENT BLANK ptS

na - I4AnI11t 2 Anatysl.3 nls 3 Analyst -

*5 *- HIS S

Date T-. Cortr,td Lfl g

- 6800.

(/ 
71ff83

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT BLANK DUPLICATE
Sale Size in mL SS 1.000

30-5697 gng (Nanograns) -9 57 - es
, __________ 'ono Hg pg/mL (or mg/L or PPM) 0 o c I .0-fOe- 9-,o-i3 N/A

532 __ ne Hg pig/L (PPB) . C -07 N/A

N/A. N/A

' __ntr__mt < t N/A7 N/A
826847 Cno Hg pg/mL=(Hg ng/S)(1 pg/I000ng)

IOAi !verage Conc.=(Sample + Duplicate)/2
9/06/93 Rlative % Difference=((ABS(Sam -Dup.))/Average Con.)*100

An t Detection Limit = (5 ng/SS)I pg/1000ng)
tection Limit is Corrected for Sample Prep/Dilution

9/06/93 Detection Limit *p/mL = 0.005 |
Detection Limit (/L) = 5.0

BLANK DUPLICATE
CI/<0.005

V /A N/A
LN/A iN/A

The Result is < Detection Limit

Data Entry by: / /Date: 07-Sep-93
Approved by: Date: 9- Z3 -93
Form 1 Rev. 1 Page 1 of 1

678

a.0
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Sera -No Sample Po,t De T, ese Pr.onty

V 31.-5797 107-AP 8- 3-93 10:40 25

Hg LA-325-104 uG/ML N1L17 0
sampie se, C I tomDe C

7 107AP-FB 0
C,, c p es , Fx' . y C.

LU
I).<0 0 s j at ~ - -c.c0Oc --4

7,6,-l Are0'yt -2 A,1,1s .3 Armiy 1 .4.1,11 5t -6

co

CI
413

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
mle Size in mL ss 2.000
ng (Nanogrms) -0.01

no Hg pg/mL (or rrg/L or PPM) -0.000 N/A
1532 ne Hg pg/L (PPB) -0.0 N/A

A AN/A

N/A
526847 one Hg pg/mL=(Hg ng/)*(1pg/1000ng)

verage Conc.=(Sanple + Duplicate)/2
9/06/33 Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

Atection Limit = (5 ng/SS)*(lpg/000ng)
tection Limit is Corrected for Sample Prep/Dilution

03/06/33 Detection Limit (pg/mL) = 0.003
Detection Limit i&/L = 2.5 i

SAMPLE DUPLICATE
nHpmL <0.003

N/A
N/A

The Result is < Detection Limit

Date: 07-Sep-9
pproved by: Date: c\-3 Ct3

Form 1 Rev. 1 Page 1 of 1

673



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

WHQ-SD-WM-DP-053 REV 0
Se A' No samo'e Po, "ate 1 r,,e SnSld Pr OP'ty
V 31.-5897 107-AP 8- 3-93 10:40 25
D' ~ '- -c. .~ S a-z 0 Jr Ca.';e Co d Aej"s

Hg LA-325-104 uG/ML N1L17 0
a Sac0 4Caomer ID

UPLICA-TE EAZF LE0

"s- 0./fl

44' -I Ara,.,, 2 tnalySt .3 Aralflt . Arahyst .5

C.,. " C CA/,.a

C-)
LU

co
LU
M,

CVAA: LA-325-104 (A-i) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
mle Size in mL ss 2.000 2.000

31-5897 ng (Nanograms) -0.01 0.18
no Hg pg/mL (or mg/I or PPM) -0.000 0.000

1532 __ no Hg pg/L (PPB) -0.0 0.1
' N tveruge Cone (pg/mi) N/A: N/A

Sverage Cone (1g/L) N/w_____A___ N/A
_n__n___r_______lative % Difference E M /A N/A

Bm26847 o Hg pg/mL=(Hg ng/SS)*(i pg/i OOng)
verage Conc.=(Sanple + Duplicate)/2

9/06/93 Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*l00
Aetection Limit = (5 ng/SS)*(1 pg/IOOng)

tection Limit is Corrected for Sample Prep/Dilution

9106193 Detection Limit (p L = 0.003
Detection Limit (g/L) 2.5

SAMPLE DUPLICATE
Cone H pg/nL <0.003 <0.003
Average Conc pg/m) A N/A
Ielativ % Difference N/A
Both Results are < Detection Limit

jData Entry by: Date: 07-Sep-93
pproved by: Date: -- I

Form 1 Rev. 1 Page 1 of 1

680



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Analyte: Hg
Procedure: LA 325-104 Revision: A-1
Instrument: PE2380 (Hydride AA) Property No.: WB26847
Technologist J SOLBRACK Payroll No.: Date: 09/06/93

Calibration Standard ID: 23N11-BB
Analyte Concentration: .147 ET M Lk C P
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL Ong .002

2 .034mL Sng .052

3 .100mL 14.7ng .158

4 .250mL 36.75 ng .392

5 .500mL 73.5 ng .798

.750mL 110.25 ng 1.183

1.000mL 147 ng 1.543

8

9

10

11

12

13

14

15

16

17

18

19

20

21

C-,_ments: r= .9998 Y-intercept = 0.0041 SLOPE- 0.0106

C(0
A-6000-822 (O3/92)
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WHC-SD-WM-DP-05 3 REV 0

P.O. Box 1970 Richland, WA 99352

V19A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V21 107-AP-A

V23 107-AP-B
INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-0S0, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were 0±IDL (Instrument Detection
Limit) with the exception of Chromium and Silver in CCB-2, Iron in CCB-1 and
Zinc in all calibration blanks. Values reported for Chromium, Silver and Zinc
are within expected variances resulting from minor temporal instability of the
instrument.

PREPARATION BLANK
Contamination is indicated for Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted.

SPIKE DUPLICATE ANALYSES
No spike duplicate precision failures were noted.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For V21: Calcium (78.0%), Chromium (200.0%), Iron (52.4%), Lead
(200.0%) and Zinc (103.6%).
For V23: Barium (30.0%), Calcium (36.4%), Chromium (200.0%), Iron
(22.8%), Lead (200.0%) and Magnesium (36.3%).

Failures for Barium, Chromium and Lead are attributed to the low level of
these analytes in the sample. Failures for Calcium, Iron, Magnesium and Zinc
may be influenced by contamination levels. No acceptance criteria apply to
the duplicate analysis.

683
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V21 107-AP-A WHC-SD-WM-DP-)53 REV 0 Page 2
V23 107-AP-B

LABORATORY CONTROL SAMPLE
Failures were noted for Calcium, Magnesium and Zinc. These failures are
attributed to contamination, although a good correlation with the preparation
blank does not exist.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

Brian Wels
Senior Scientist, WHCPAL
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WHC-SD-WM-DP-05 3 REV 0
U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Name: WHCPAL_ Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:Vl9A_

SOW No.: ILMO2

EPA Sample No.
V21
V21D_
V21S2
V21S1
V23 -
V23D_

Lab Sample ID
V21
V21D
V21S2
V21Si
V23

_V23D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO_

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: PZ 4 tc 4 S Name:

Date: Title: mnzn< T-r, C aA
'4 Q

COVER PAGE - IN

G85
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U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0
1

INORGANIC ANALYSES DATA SWEET

Lab Name: WHCPAL
Lab Code: Case No.: 107AP
Matrix (soil/water) : WATER
Level (low/med): LOW
% Solids: _0.0

EPA SAMPLE NO.

V21
Contract:

SAS No.: SDG No.: V19A_
Lab Sample ID: V21
Date Received: 08/02/93

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

BROWN_
YELLOW_

Analyte

Aluminum_
Barium~_
Cadmium-
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver-
Sodium
Zinc-

ConcentrationIC

794
15.0
20.0

20500
30.8

304
190
875

15.0
30.0

198000.0
560

U
U

U
U

Clarity Before: OPAQUE
Clarity After: CLEAR_

Q

*

*

*

*

*

M

P
P~
P_
P_
P_
P
P-
P_
P_
P_
P_
P_

Texture:
Artifacts:

Comments:
RESULTS=_ (RAWDATA) (FINALVOLUME)/(SAMPLEWT. _ORINITIALVOLUME)

1
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U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL_
Lab Code: Case No.: 107AP
Matrix (soil/water) : WATER
Level (low/med): LOW_
% Solids: _0.0

EPA SAMPLE NO.

V23
Contract:

SAS No.: SDG No.: V19A_
Lab Sample ID: V23
Date Received: 08/02/93

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4

:7439-96-5
7440-22-4
7440-23-5
7440-66-6

BROWN_
YELLOW___

Analyte

Aluminum_
Barium-
Cadmium-
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver-
Sodium_
Zinc-

ConcentrationIC

941
16.2
20.0

47100
30.0

462
507

1990
63.5
30.0

2230000
2100

U

U

Clarity Before: OPAQUE
Clarity After: CLEAR_

Q

*

*

*

*

*

*

M

P
P_
P_
P_
P_
P
P_
P_
P_
P_
P_
P_

Texture:
Artifacts:

C ents:
RESULTS= (RAWDATA) (FINALVOLUME)/(SAMPLEWT. ORINITIALVOLUME)

1

WHC-SD-WM-DP-053 REV 0



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
- 2A

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19A

Initial Calibration Source: PLASMACHEM

Continuing Calibration Source: PLASMACHEM__

Concentration Units: ug/L

Initial Calibration
True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

_5000.0
5000.0
5000.0
5000.0

Found %R(1)

97.9
T00.1
100.3
102.8
101..5
100.8
101.0

98.6
100.4

99.9
01.1
99.2

4893.15
5002.66
5015.86
5138.49
5077.39
5041.02
5048.46
4931.40
5017.99
4997.15
5053.49
4961.22

True

5000.0
_5000.0

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

_5000.0
5000.0
5000.0

Continuing Calibration
Found %R(1) Found %R(1)

4843.42
4992.94
4986.23
5141.06
5059.83
5040.69
5017.86
4896.14

_5012.28
4990.08
4991.75
4912.79

96.9
99.9
99.7

102.8
101.2
100.8
100.4

97.9
100.2

99.8
99.8
98.3

4870.11
5007.12
5015.47
5171.74
5060.85
5044.60
5023.70
4906.04

_5030.30
4962.65
5022.16
4965.27

97.4
T00. i
100.3
103.4
101.2
100.9
100.5

98.1
Too. 6

99.3
T00.4

99.3

(1) Control Limits: Mercury 80-120; Other Metals 9-tt; Cyanide 85-115
'3'.

FORM II (PART 1) - IN t2-93 ILMO2 .1

688

Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron-
Lead-._
Magnesium
Manganese
Silver
Sodium___
Zinc-



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
2A

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL Contract:

Lab Code: Case No. : 107AP SAS No.: SDG No.: V19A

Initial Calibration Source: PLASMACHEM_

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Analyte

Aluminum
Barium
Cadmium_
Calcium
Chromium~
Iron_
Lead-
Magnesium

ganese
- iver

Sodium
Zinc-

Initial Calibration
True Found %R(1)

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

4846.29
4989.34
5004.32
5140.16
5052.84
5060.60
5007.99
4907.91
5018.20
4983.73
5002.64
4950.88

96.9
99.8

100.1
102.8
101.1
101.2
100.2

98.2
100.4

99.7
100.1

99.0

(.. Control Limits: Mercury 80-120; Other Metals -9-8- Cyanide 85-115
'Lu

FORM II (PART 1) - IN 12-4-73 ILMO2 .1

c'83

M

P
P
P
P
P
P,
P_
P-
P
P_
P



U.S. EPA - CLP

3
BLANKS WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19A_

Preparation Blank Matrix (soil/water) : WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Aluminum_
Barium_
Cadmium_
Calcium
Chromium-
Iron
Lead -
Magnesium
Manganese
Silver
Sodium
Zinc -

Initial
Calib.
Blank

(ug/L)

22.0
3.0
4.0
8.0
6.0

11.0
38.0-

3.0
3.0
6.0

19.0
-4.5 _

.Continuing Calibration
Blank (ug/L)
C 2 C 31

22.0
3.0
4.0
8.0
6.0

-180.7
38.0-

3.0
3.0
6.0

19.0
_ -5.2_

22.0
3.0
4.0
8.0
9.0

11.0
38.0-

3.0
3.0
6.9

19.0

____-4.2_

U
U
U
U

U
U
U
U

U

22.0
3.0
4.0
8.0
6.0

11.0
38.0-

3.0
3.0
6.0

___ 19.0
-4.2_

Prepa-
ration
Blank

49.479
3.000
4.000

3001.283
6.000

474.568
38.000

165.513
4.251
6.000

263 . 124
104.835

ILMO2 .1FORM III - IN

630

C

U
U

1|1

M

P
P
P
P
P
P
P
P_

P_
P
P
P



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
SA

SPIKE SAMPLE RECOVERY
EPA SAMPLE NO.

Lab Name: WHCPAL_

Lab Code: Case
Matrix: WATER_
% Solids for Sample: _0.0

Contract:

No.: 107AP SAS No.:

V21S1

SDG No.: V19A
Level (low/med): LOW

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium-
Iron
Lead_
-Magnesium
Manganese
Silver_

iium
'j.nc_

Control
Limit

%gR

75-.125
75-125
75-125

75 - 12 575-125
75-125

75-125
75-125

TS-1-2 5_

Spiked Sample
Result (SSR) C

10530.5200
9887.6300
246.5150

1034.2800
5232.8900
2709.9200

2453.9100_ _
258.3500

2481.7350

Sample
Result (SR)

793.6700
15.0000
20.0000

30.8200
304.2950
190.0000

15.0000
30.0000

559.7500

Comments:
NOCONTROL LIMITSIF SAMPLE_>_4XSPIKEADDED_

FORM V (Part 1) - IN

631

Q| MC

U
U

U

U
U

Spike
Added (SA)

10000.00
10000.00

250.00

1000.00
5000.00
2500.00

2500.00
250.00

_2500.00

97.4
-98.9,

98.6

100.3
98.6

108.4

_ _98.2
103.3

_76.9

ILMO2 .1



U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

WHC-SD-WM-DP-053 REV 0

EPA SAMPLE NO.

Lab Name: WHCPAL_

Lab Code:
Matrix: WATER

Case No.: 107AP

Contract:

SAS No.:

V21S2

SDG No.:
Level (low/med):

% Solids for Sample: _0.0

Concentration Units (ug/L or mg/kg dry weight) : UG/L

Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver
Sodium__
Zinc-

Control
Limit

%kR

75- 125
75-125
75-125

75-125
75-125
75-125_

75-125_
75-125_

75-125_

Spiked Sample
Result (SSR)

10646.7550
9951.5900
245.3000_

1034.2800_
5193.1750_
2597.5100_

2507.5550_
255.5700_

2514.7200

C
Sample

Result (SR)

793.6700
15.0000
20.0000

30.8200
304.2950
190.0000

15.0000
30.0000

559.7500

C

U
U

U

U
U

Spike
Added (SA)

10000.00
10000.00

250.00

1000.00
5000.00
2500.00

2500.00
250.00

2500.00

Comments:
NOCONTROLLIMITSIFSAMPLE_>_4XSPIKEADDED

FORM V (Part 1) - IN

V19A
LOW

Q0 M

P
P
P
NR
P
P
P
NR
P
P
NF
P

98.5
99.5
98.1

100.3
97.8

103.9

100.3
102.2

78.2

ILM02. 1



U.S. EPA - CLP

6
DUPLICATES

WHC-SD-WM-DP-053 REV 0
EPA SAMPLE NO.

Lab Name: WHCPAL

Lab Code:

Contract:

Case No.: 107AP SAS No.:

V2 1D

SDG No.: V19A

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): LOW

0.0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight) : UG/L

Analyte

Aluminum-
Barium
Cadmium
Calcium-
Chromium
Iron
Lead_
Magnesium
Manganese
Silver
Sodium
Zinc-

Control
Limit Sample (S)

793
15
20

20483
30

304
190
875
15
30

1977867
559

.6700

.0000

..0000

.5450

.8200

.2950

.0000

.0200

.0000.

.0000

.5950

.7500

C

U
U

U

U
_

Duplicate (D)

935.0850
15.0000
20.0000

8992.9500
30.0000
177.8800
352.9800
836.3550
15.0000
30.0000

2184108.0150
177.7650

C

U
U

U

U
U

RPD

16.4

78.0-
200.0
52.4-

200.0
4.5

9.9
103.6

FORM VI - IN

63

0.0

Q M

P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P_
P-

ILMO2. 1



U. S. EPA - CLP WHC-SD-WM-DP-053 REV 0
6 EPA SAMPLE NO.

DUPLICATES

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

Contract:

SAS No. :

V23D

SDG No.: V19A_

Matrix (soil/water): WATER

% Solids for Sample: 0.0

Level (low/med): -LOW-

% Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Barium
Cadmium_
Calcium
Chromium
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium
Zinc_

Control
Limit Sample (S) C

940.5350
16.1600
20.0000

47149.1600
30.0000

462.0400
507.2050

1985.2750
63.4700
30.0000

2225342.4550
2097.0450

U

U

U

Duplicate (D)

1007.3050
21.8550
20.0000

68138.7500
77.5550
581.1850
190.0000

1374.7800
74.9500
30.0000

2232852.6400
2371.8550

C

U

U

U

RPD I IQI M

6.9
-30.0-

36.4
200.0

22.8-
200.0
_36.3_
_16.6

0.3
12.3_

*

*

*

*

*

*

P_
P
P
P_
P_
P
P_
P_
P_
P_
P_

ILMO2 .1FORM VI - IN
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WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL.

Lab Code:

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: 107AP SAS No. :

EPA SAMPLE NO.

V21S2

SDG No.: V19A__

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

0.0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Barium
Cadmium-
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver
Sodium
Zinc_

Control
Limit Sample (S)

10530.
9887.

246.
4708.
1034.
5232.
2709.

696.
2453.

258.
2029363.

2481.

C

5200
6300
5150
1350
2800
8900
9200
3250
9100
3500
9500
7350

FORM VI

Duplicate (D)

10646.
9951.

245.
5521.
1034.
5193.
2597.

689.
2507.

255.
2030509.

2514.

IN

695

0.0

C Q0 M

7550
5900
3000
4600
2800
1750
5100
8800
5550
5700
9600
7200

RPD

1.1
0.6
0.5

15.9
0.0
0.8
4.2

_ 0.9
_ 2.2

1.1
0.1
1.3

ILMO2 .1



WHC-SD-WM-DP-053 REV 0 U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Lab Name: WHC PAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19A

Solid LCS Source:

Aqueous LCS Source: SPEX

Analyte I True

Aluminum_
Barium
Cadmium
Calcium_
Chromium_
Iron
Lead-
Magnesium
Manganese
Silver_
Sodium
Zinc-

queous (ug/L)
Found %R

100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000

108278.6
98562.90
97156.20
1278535
99863.50
112690.3
100164.0
179621.0
101121.8
98039.90
110220.0
156188.1

108.3
98.6~
97.2
1278
99.9

112.7_
100.2
179.6
101.1

98.0
110.2
156.2

True Found
Solid (mg/kg)

C Limits

FORM VII - IN

636
ILMO2 .1



Lab Name:

Lab Code:

U.S. EPA - CLP

WHr.-SD-WM-DP-053 REV 0 9
ICP SERIAL DILUTION

WHC PAL Contract:

Case No.: 107AP SAS No.:

EPA SAMPLE NO.

V21L

SDG No.: V19A_

Matrix (soil/water) : WATER Level (low/med) : LOW_

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Cadmium-
Calcium-
Chromium-
Iron
Lead_
Magnesium
Manganese
Silver
Sodium
Zinc-

Initial Sample
Result (I)

158.73
3.00 _
4.00-

4096.71
6.16-

60.86
38..00

175.00
3.00
6.00

395573.52
111.95

C

U
U

U

U
U

Serial
Dilution

Result (S)

189.14
15.00
20.00

4162.04
30.00
55.00

190.00
178.99
15.00
30.00

401151.90
112.13

FORM IX - IN

637

QC

U
U

U
U
U

U
U

0
Differ-

ence

19.2-

1.6
100.0
100.0

-2.3-

1.4
0.2

M

P_
P7
P_
P_
P_
P_
P-
P
P-
P
P
P-

ILMO2. 1

_



Lab Name

Lab Code:

U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0 9
ICP SERIAL DILUTION

WHC PAL Contract:

Case No.: 107AP SAS No.:

EPA SAMPLE NO.

V23L

SDG No.: V19A

Matrix (soil/water) : WATER Level (low/med) : LOW_

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Cadmium-
Calcium
Chromium-
Iron
Lead_
Magnesium
Manganese
Silver
Sodium_
Zinc-

Initial Sample
Result (I)

188.11
3.23_
4.00-

9429.83
6.00-

92.41
101.44
397.06
12.69
6.00 _

445068.49
419.41_

C

U

U

U

FORM IX

Serial
Dilution

Result (S)

282.14
15.00
20.00

9667.73
54.44

111.32
190.00
406.31

15.00
30.00

453292.09
406.98_

IN

698

QC

U
U

U

U
U

Differ-
ence

50.0
100.0

2.5

20.5
100.0

2.3
100.0

1.8
3.0

ILMO2 .1

-

__ _



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0
Instrument Detection Limits (Quarterly)

Lab Name: WHCPAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A

ICP ID Number: ICP-1 Date: 07/30/93

Flame AA ID Number :

Furnace AA ID Number

1 II 1 |

Wave- | | |1
length | Back- | CRDL IDL |

Analyte (nm) | ground | (ug/L) | (ug/L) M |

Alumi num_ 3068.221 ____ _ _ 2 2 _ _2. 0F
!Barium 493.41: 3.01P_rCdmi n - -4 - ---
:Cadmium~|226.501 | 4.oP:

!Calcium | 393.37 | | 8._ |P
IChromiuiiFi267.72 |...|. | ...... 6.0|P I
'Iron _ 259.94_| | - |i_1.o|P
Lead. L220.35_i I I 38.OIPI:
IMagnesiuml279.55_I 3.0IP :
|Manganese: 257.61 | | | 3.OIP_|
|Silver_ V328.07 | | | 6.01P|
ISodium _589.89_ | | 19.0|P-|
jZinc 213.86 | _ 3.o0 P_|

Comments:

FORM X IN ILM02.1
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WHC-SD-WM-DP-053 REV 0 U.S. EPA - CLP

1lA
ICP Interelement Correction Factors (Annually)

Lab Name: WHCPAL

Lab Code:

ICP ID Number: ICP-1

I I I

Wave- |
| I length
Analyte I (nm) |

I I I

|ATumnum |308.22
Barium | 493.41_
ICadmiuum 226.50
Calcium_| 393.37:
IChromium | 267.72:
I1ron | 259.94
|Lead | 220.35:
|Magnesium|i279.55
|Manganese: 257.61 :
|Silver | 328.07__
|Sodium 589.89
|Zinc_ l -213.86

Case No.: 107AP

Contract:

SAS No.:

Date:

SDG No.: V19A

01/29/93

iI
Interelement Correction Factors for

Al Ca Fe Mg

0.0000000| 0.0000000 0.0000000 0.0000000|
LO.ooooOo ro.oooooov: _o.ooooooor-o.ooooooo: _____

0.0000000|0.0000000 _0.0000000:O.0000000| I
0.000000010.0000000 0.0000000 o .0000000:
o.ooooooo|o.ooooooo 0.0000000| 0.0000000| |_________
10.0000000: 0.00000001| 0.0000000| 0.00O000| |
0.0000000| 0.0000000 | 0.0000000| 0.0000000| |
o.oooooo|o.ooooo00 : 0.0000000: 0.00000001 |
:T.oooooooro.oooo00O | 0.0000000: 0.0000000| |_____:o.o00oooo 0.0007007 0.0000000| 0.0000000 |
0.0000000i 0.0000000 | 0.0000000|~0.0000000| |
0.00000001 0.0000000 |0.0000000|~0.0000000|

:_.O0000000 0.0000000:|_0.00000001_0.0000000|I

Comments:

ILM02.1FORM XI (Part 1) - IN
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U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0
12

ICP Linear Ranges (Quarterly)

Lab Name: WHCPAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A

ICP ID Number: ICP-1 Date: 06/13/93

Integ. Concentration |
| Time (ug/L) | |

Analyte I (sec.) M |

1Auminum_ 1 .it 3000.0_ P |
!Barium 5.00. 1.OOOOO.O:P:
!Cadmium_ 5.00: -___50000.1P1
!Calcium 1 5.00: 50000.0 1 P 1
1Chromiumj 5.00| 3OoO.O P|
,Iron 5.00: | 100000.0 | P
'Lead 5.00' 50000.0 |P_
|Magnesium| 5.00| 50000.0_P_
|Manganese 5.00| J Toooo.o_|_P_|
|Silver 1 5.00: 50000.0 : P-|
|Sodium 5.00: _0000.O_| P |
|Zinc_~: 5.00: 100000.0 | P

FOR II IN ILM2

I __ __ __ I__ __ __ I__ __ __ __ __ _ I _

I I I -

I ______________ _____________I________________-________

I I I - |
I ____________ ___________I______________-_______

I I I - |
I ____________ ___________ I______________- |______
I I I -

F IRM XI - II MI.

701



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL_

13
PREPARATION LOG

Contract:

Case No.:_107APLab Code:

Method: P

SAS No.: SDG No.:V19A_

EPA
Sample

No.

LCS_
PB
V21
V21D 
V21S1__
V21S2
V23
V23D__

Preparation Weight
Date I (gram)

08/11/93
08/11/93
08/11/93
08/11/93
08/11/93
08/11/93
08/11/93
08/11/93

FORM XIII - IN

702

Volume
(mL)

25
25
25
25
25
25
25
25

ILMO2 .1



WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL

U.S. EPA - CLP

ANALYSIS RUN LOG

Contract:

Lab Code: Case No.: 107AP

Instrument ID Number: ICP-1

SAS No.:

Method: P

SDG No.:V19A

Start Date: 09/08/93 End Date: 09/08/93

EPA
Sample

No.

ICV
ICB
ICSA__
RINSE
PB
LCS_
V21L_
V21D
V23L_

',D
\71

CCB1
V21S1
V21S2
V21A
V21
V21D 
V23
V23D
CCV2
CCB2
ICSA
RINSE-
CCV3
CCB3

D/F ITime I R

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1423
1426
1431
1434
1437
1442
1445
1448
1452
1456
1459
1502
1505
1508
1513
1517
1521
1525
1530
1535
.1538
1541
1544
1546
1548

A
L

3?
XI
XI

XR
XI
XI

1B
A

3?
XC

X'
XC
XC

XR
XI
X

3?
x
x

XR
x
x

3?
x

X?
x
x

3?
x
x

XR
x
x

P
B

'3
XC

X
XI
X'

M
G

3?
XI
X

XR
XI
X

Analytes

iN G A N

3?
x

X3
xX

3?

X

3?
x

3?
X
X

3
x

X
x
XC

RI3? II I3?I3?II3?I

XR
XI

XR
XI
X

3?
XI
X
X

XR
XI
XI
XI
X
XI

X?
XC

X?
XC
XC
XC
XC
XC

XR
XI
XI
XI

XR
XI
XI
XI
XI
XI

X
X
X
X

X
X
X
X
X
X

X

xIXIXCX
X X X X

FORM XIV - IN
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x x x

xxx

XCXCX X
X X X X
XCX X X

x

X X X X3
X X X XC
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHG-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V/?~___ /0 - A /c -/4 -/

Analysis: Sample Prep:

Instrument: ( 3 Procedure/ Rev: -

Technologist: Date:

Starting Time: Temperature

Ending Time: 4 Chemist:

Comments:

Description Lab ID Description Lab ID

1A V/9- ?Fso 11

2 /27 9 AL/ i 4zo?5s 123

4 o?-A y4p|-c _____ 134

5 47-yo S/ V,21L"30 15
6 4- /C* 7/16

7/o-t- 417 3-fl 1
8 /o?-R- b-1 I2LM 14V__3 - f_ 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ZCV (552Y ) fA'C C 5rZsc~ h4it-cr
t46 /A (.ss .29toc /..t ______~ L__

_ilO4

A-60CD-881 1031921



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

705

Serial No Sample Point Cate Time Issued Priority

V 19.-8550 107-AP 8- 2-93 15:14 25
Deternalon MeThod. Standard Result Units Charge Code Reruns

ICP LA-505-151 % RECOVERY N1L17 0
sampe Size y /00 CustomEr I0

? -. ?50,n .4. 6% /? f 42 ? C7 .A STD
Remarks, CalcuIat.ons. Results-

1st STD Digested STD COMPLETED /2// 23
___d_ -_ _ SEE WARD'S PACKAGE

Ssrq .26,/DC

Ana Analyst - 2 Analyst - 3 Analyst Analyst - 5

rHs S HIl .ts

Date Time Completed La Unit Mg,

54.6aOO-06t IR-10-831

seial No Sample Pon't Date Time ISaed Priority

V 20.-8650 107-AP 8- 2-93 15:14 25
Determinaton Method Standard Result Units Charge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
sample Site CustOmer ID

? 1y cr' BLK
Remarks CalCl.t.'s ResultS COMPLETED /.2/.-E 93REAGENT BLANK - -SEE WARD'S PACKAGE

AnV Analyst - 2 Analyst - 3 An lySl - 4 Analyst 5

His Hils hire H's '

0.t. Time COmpleted La nit Mg.

516800-06, IA0 -3

BEST AVAILABLE COPY

I



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHG-SL-WM-UP-053 REV 0

BESTAVAILABLE COPY

706

Setial No Sample Point Date - Time Issued Pkorty

V 21.-8850 107-AP 1 8- 2-93 15:16 25
Delerlmnalion Method Standard Resul Units Charge Coae Reruns

ICP LA-5O-ii 1uG/ML N1L17 0
Sample Sire ,:S Customer ID

? z ; - / - £. C 107-AP-A
Remarks. Caiciaions Resuls i

DUPLICATE SAMPLE COMPLETED /S-/2?
SEE WARD'S PACKAGE

An - AnalySt -2 Analyst - 3 Analyst - 4 Analyst - 5

H IS I s H Is Mrs

Date TIne CoinCteted Lat Unit Mgt

$4A6800-O61 A - to. - 31

Serial No Sampe Po"nt Date Tine Issued Prioriy

V 21.-8750 107-AP 8- 2-93 15:16 25
DlrerIao Mem d. S.anra Resuit Units Charge Code Reruns

ICP LA-505-151 tuG/ML N1L17 0
Sample Size S- Customer ID

? ;_.z /-iL- ;..( 107-AP-A
Remarks. Calculatons. Results

COMPLETED-./.J2
SEE WARD'S PACKAGE

Ar - Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HiS HIS. HISs * Hrs

Dale Tin, Completed Lab nil IAr

54-6E00-.l fR-10-31



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-05 3 REV 0

Seral No . Samole Point Date Time Issued Priority

V 21.-8S50 107-AP 8- 2-93 15:16 25
Deiermnratior Method. Stancad Result Unts Chrarge Code Reruns

ICP LA-505-151 % RECOVERY N1L17 0
Sample Size CL nq bx r Customer ID

? 107-AP-A
Remrks. ClCu.t.nl. suits
SPIKE SAMPLE COMPLETED-2/fLf3
SPIKE ID a-. 4arM
SPIKE VOLMEZ2c SEE WARD'S PACKAGE

Ar 51 Ans yst 2 Anaiyst - 3 Anaiyst - 4 Analyst 5

Date Time Comple ed Lab Unit Mg,

%p--.9r /3:2 73 --- 7
5460-0t ,R-10-83t

SenasI No Sample Pcnt Oale Tim. Issued Priority

V 21.-8050 107-AP 8- 2-93 15:16 25
Determn,,ation Method Standard Result Units Charge Cod. RerunS

ICP LA-505-151 % RECOVERY N1L17 0
Sample Size Customer ID

? . 107-AP-A
RemarksCalciiation R*SultC MP E E / /9COMPLETEaDz2-/ 2
SAMPLE SPIKE
DUPLICATE SEE WARD'S PACKAGE
SPIKE ID Sf4 A
SPIKE VOL dro.

Ah Ana'yst - 2 Analyst - 3 Analyst - 4 Analyst + 5

His Mrs H's H's His

Dare Tie Compieled Lab Unit Mgr

54-6800-061 R- I0 83,

BESTAVAILABLE COPY

707



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Sera No Sample Point Date Time Issued Pr,,opty

V 23.-8750 107-AP 8- 3-93 8:30 25
etermnat~on MelhodStsndard ResulIt Units Chage Code Retuns

ICP LA-505-151 uG/ML N1L17 0
Sample Site r Customer ID

? C . , - -, -L 107-AP-B
Remarks. Calculations. Results- O

COMP LE TE DS_9/,
SEE WARD'S PACKAGE

A Alyst - 2 Analyst - 3 Analyst - I Analyst - 5

HIS HIS HIsHiHI

Dat. !rite Cornleted Lab UnIt Mg.

54-6100-061 rR-10a3l

"at NoI Sampe piont

V 23.-8850 107-AP
Date Tim. lsstud Priorrty

8- 3-93 8:30 25
Drertllntlon Mehod slancard Result Unis Charge Cod. Reruns

ICP LA-505-151 uG/ML N1LI7 0
Somple Ste , - Customer ID

? f .. A C - - 107-AP-B
Remaiss. Calculatons Results.

DUPLI'CATE SAMPLE COMPLETED .2/ t/ 2
SEE WARD'S PACKAGE

A Analyst - 2 Analyst - 3 Analyst 4 Analyst - 5

HIS M'HIS *

Dare Time Completed Lab nil Mgr

54-6800-061 iR-i0-3

BEST AVAILABLE COPY

708



Identity 1: wp-284 Identity 2: wp-284

Task name : TWC93

2:20 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0
Sar Weight : 1.0000 Solutior VoLume : 1.00

On - Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
-6.275
2.202

35.087

Zn

(ppb)
5.156
0.068
1.310

Ce

(ppb)
-32.560
28.266
86.812

Mo

(ppb)
-4.626

1.949
0. 42.120

Mean
S.D.
% R.S.D.

Mn

(ppb)
11.410
0.166
1.454

Sr

(ppb)
0.148
0.154

104.080

Ni

(ppb)
20.245

1.990
9.828

Sm

(ppb)

-28.202
18.317
64.950

S.

(ppb)
12.362
2.535

20.504

Sb
(ppb)

79.777
32.588
40.848

Bi

(ppb)
-23.038

14.399
62.502

La

(ppb)
-5.434
2.360

43.424

Ba

(ppb)

28.454
0.092
0.325

Ag

(ppb)
-2.184
0.911

41.693

V

(ppb)
128.622

1.297
1.008

Si

(ppb)
381.442

3.762
0.986

Fe

(ppb)
28.192
2.051
7.274

P
(ppb)

7.001
11.644

166.303

Pb
(ppb)

32.381
25.148
77.663

Be

(ppb)
29.574
0.146
0.493

/(07/

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES/jjq TO

709

At
(ppb)
144.378

6.890
4.772

Ca

(ppb)
24.988
0.147
0.588

S
(ppb)

47.176
6.219

13.181

Ti

(ppb)
-0.538
0.929

172.678

Tt

(ppb)
28.543
27.449
96.168

Co

(ppb)

36.113
2.950
8.170

Cr

(ppb)
11.300

2.052
18.156

Mg

(ppb)
0.586
0.176

30.000

Cd

(ppb)
9.598
0.646
6.735

Cu

(ppb)
4.998
0.572

11.455

Nd
(ppb)

9.261
4.005

43.244

As

(ppb)
36.750

4.354
11.848

B
(ppb)

38.963
0.886
2.274

Li

(ppb)
-0.553

1.127
203.700

U

(ppb)
-189.283

78.324
41.379

Na

(ppb)
99.791

8.982
9.001

K
Cppb)
-19.414

55.504
285.897

Mean
S.D.
% r

II

4

4

9,9 .



Identity 1: ICV Identity 2: QuaLity ControL

Task name : TWC93

Sampie Weight : 1.0000 SoLution VoLume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations :

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
4982.801

19.514
0.392

Zn
(ppb)
4961.218

22.342
0.450

Ce
(ppb)
4839.617

28.494
0.589

Mo
(ppb)
4948.143

36.631

0.740

Mn

(ppb)
5017.991

17.039
0.340

Sr

(ppb)
5117.362

19.534
0.382

Ni

(ppb)
5016.242

20.698
0.413

Sm
(ppb)
5056.783

4.716
0.093

Se
(ppb)
2840.769

40.145
1.413

Sb

(ppb)
4790.075

70.362
1.469

(ppb)
4969.768

23.413
0.471

La
(ppb)
5342.551

17.823
0.334

Ba
(ppb)
5002.656

19.117
0.382

Ag

(ppb)
4997.151

14.817
0.297

V.

(ppb)
4841.349

22.463
0.464

2:23 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0

(ppb)
5812.877

29.260
0.503

Fe
(ppb)
5041.024

30.210

P

(ppb)
5114.639

6.722
0.131

Pb

(ppb)
5048.461

21.150
0.419

Be
(ppb)
5137.995

19.469
0.379

(ppb)
4893.146

13.062
0.267

Ca
(ppb)
5138.492

17.652
0 %4

S

(ppb)
4866.365

46.359
0.953

Ti

(ppb)
4836.582

20.162
0.417

TL
(ppb)
4706.572

30.233
0.642

Co

(ppb)
4916.181

27.374
0.557

Cr
(ppb)
5077.390

29.233
0.576

Mg

(ppb)
4931.405

21.019
0.426

Cd

Cppb)
5015.861

27.074
0.540

Cu
(ppb)
4879.480

14.458
0.296

Nd

(ppb)
5240.003

45.228
0.863

As
(ppb)
4985.636

9.722
0.195

B

(ppb)
5049.303

12.876
0.255

Li

(ppb)
5000.532

12.516
0.250

U

(ppb)
-362.248

37.066
10.232

Na
(ppb)
5053.486

9.212
0.182

K ./

(ppb)
5118.510

10.568
0.206

I

710
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Identity 1: ICS Identity 2: Quality Control

Task name : TWC93

Sapnie Weight : 1.0000

0 k Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-1.024
0.775

75.637

Zn

(ppb)
-4.458
0.396
8.877

Ce

(ppb).
34.851

2.176
6.243

Mo
(ppb)

2.439
1.786

73.223

Mn

(ppb)
-1.378
0.138

10.022

Solution Volume 1.00

Off-Peak Integrations : 1

Sr

(ppb)
0.135
0.056

41.658

Ni

(ppb)
8.338
0.219
2.625

Sm

(ppb)
-23.485

7.580
32.277

Se

(ppb)
-12.398
19.463

156.985

Sb

(ppb)
113.012
42.764
37.840

Bi

(ppb)

-20.282

23.817

117.431

La

(ppb)
-8.115
4.089

50.386

Ba

(ppb)
0.696
0.148

21.210

Ag

(ppb)
0.094
0.150

159.152

V

(ppb)
1.415

0.424
29.994

Si

(ppb)
12.459
2.444

19.614

Fe

(ppb)
4.587
2.474

53.933

P

(ppb)
30.289
70.825

233.834

Pb

(ppb)
-28.461
11.355
39.896

Be

(ppb)
0.421
0.146

34.641

Al

(ppb)

12.008
2.635

21.946

Ca

(ppb)
-4.609
0.083
1.807

S

(ppb)
22.446
12.767
56.882

Ti

(ppb)
0.697
0.372

53.383

TL

(ppb)
72.587

5.905
8.135

WHC-SD-WM-DP-0 53 REV 0

Co

(ppb)
-4.053
2.675

66.010

Cr

(ppb)
-4.928
0.924

18.756

Mg

(ppb)
0.703
0.101

14.434

Cd

(ppb)
1.367
1.026

75.045

Cu

(ppb)
-1.623
0.390

24.031

Nd

(ppb)
-9.134
7.697

84.265

As

(ppb)
-8.147
9.793

120.201

B

(ppb)
5.494
1.492

27.153

Li

(ppb)
0.430
0.819

190.425

U

(ppb)
75.060
44.866
59.773

Na

(ppb)
-12.921

1.663
12.872

K

(ppb)
-14.130

18.557
131.332

711
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Identity 1: icsa-i Identity 2: icsa

Task name : TWC93
SampLe Weight : 1.0000

On-Peak Integrations : 3

Zr

(ppb)

Mean -7.479

S.D. 1.245

% R.S.D. 16.653

Zn

(ppb)
Mean -3.288

S.D. 0.376

Z R.S.D. 11.440

Ce

(ppb)

Mean -23.855

S.D. 12.106

% R.S.D. 50.748

Mo

(ppb)

Mean 0.362

S.D. 0.277
% R.S.D. 76.489

Mn

(ppb)

Mean -2.084

S.D. 0.332
% R.S.D. 15.923

Solution VoLune :

2:30 PM September 8, 1993

1.00

Off-Peak Integrations : 1

Sr
(ppb)

-0.197
0.077

39.032

Ni

(ppb)
4.109
1.142

27.784

Sm

(ppb)
-37.634

1.361
3.618

Se
(ppb)

0.010
13.805

133707.439

Sb

(ppb)
26.400
26.049
98.671

ai

(ppb)

-27.086
31.434

116.050

La

(ppb)
-9.400
2.315

24.627

Ba

(ppb)
0.705
0.113

15.949

Ag
(ppb)

-1.558
0.608

39.018

V

(ppb)
0.283
0.490

173.037

Si

(ppb)
43.641
7.076

16.213

Fe

(ppb)
-6.488
3.890
59.951

P

(ppb)
-82.266

6.722
8.172

Pb

(ppb)
-8.022
6.324

78.828

Be
(ppb)

0.169

0.146
86.602

di

712

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
3.760
6.019

160.072

Ca

( ppb)
16.343
0.141
0.865

S

(ppb)
49.590

8.868
17.883

Ti

(ppb)

-0.268
0.201

74.929

TI

(ppb)
9.243
3.091

33.441

Co

(ppb)
-8.106
1.842

22.721

Cr

(ppb)
3.802
2.164

56.924

Mg

(ppb)
1.113
0.000
0.000

Cd

(ppb)
-1.204
0.545

45.274

Cu

(ppb)
-2.560
0.541

21.129

Nd

(ppb)
-42.598
19.763
46.394

As
(ppb)

-23.628
11.769
49.807

B

(ppb)
6.855
2.270

33.112

2
Li

(ppb)
-1.352
0.942

69.648

U

(ppb)
-159.911

16.958
10.604

Na

(ppb)

433317.123
2435.359

0.562

K
(ppb)

-7.084
19.052

268.929



Identity 1: xxx Identity 2: rinse

Task name : TWC93
Sample Weight : 1.0000 SoLuti

2:34 PM September 8, 1993

on VoLume : 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-5.156

1.746
33.868

Zn
(ppb)

-5.269
0.507
9.622

Ce

(ppb)
-26.755

4.525
16.913

Mo

C ppb)
-1.034
0.633

61.224

Mn

(ppb)
-2.067
0.453

21.930

Sr

(ppb)
-0.209
0.098

46.691

Ni

(ppb)
2.405
4.072

169.325

Sm

(ppb)
-14.053

7.580
53.943

Se
(ppb)

-5.216
9.690

185.786

Sb
(ppb)

94.884
25.696
27.082

Si
(ppb)
-36.424

9.002
24.715

La

(ppb)
2.805
2.329

83.013

Ba

(ppb)
-0.608
0.042
6.947

Ag

(ppb)
-2.810
0.401

14.273

V
(ppb)

0.566
1.123

198.335

Si

(ppb)
-5.397
2.185

40.491

Fe

(ppb)
-4.810

1.397
29.048

P

(ppb)
10.883
6.722

61.772

Pb

(ppb)
-1.776
7.349

413.709

Be

(ppb)
-0.758
0.292

38.490

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
4.178
3.398

81.335

Ca

(ppb)
-7.601
0.001
0.016

S

(ppb)
-12.940

7.810
60.355

Ti
(ppb)

-1.310
0.613

46.779

TL

(ppb)

-52.745
5.811

11.017

Co

(ppb)
-4.174
0.583

13.976

Cr

(ppb)
3.083
0.924

29.984

Mg

(ppb)
0.234
0.176

75.000

Cd

(ppb)
-1.579
2.367

149.896

Cu

(ppb)
-3.747
0.325
8.662

Nd

(ppb)
-21.737
15.010
69.055

As
(ppb)

-11.558
2.848

24.645

B

(ppb)
2.772
2.459

88.679

Li

(ppb)
0.092
0.692

749.887

U
(ppb)
-199.073

89.731
45.075

Na
(ppb)

12.668
6.477

51.131

K
(ppb)

1.722
35.183

2042.688

&

71-a

4

A:



Identity 1: V20 dig btk Identity 2: direct

Task name : TWC93
Sampe Weight : 1.0000 SoLution Votume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
-7.200

0.387
5.373

Zn

(ppb)
104.835

0.312
0.298

Ce

(ppb)
-32.624
19.325
59.234

Mo

(ppb)
-1.301

.080

83.000

Mn

(ppb)
4.251
0.158
3.727

Sr

(ppb)
3.387
0.154
4.542

Ni

(ppb)
6.243
1.610

25.795

Sm

(ppb)
-292,316

17.699
6.055

Se
(ppb)

-9.395
13.652

145.309

Sb
(ppb)

58.628
28.557
48.708

B i

(ppb)

21.433

9.110
42.504

La

(ppb)
-10.870

4.661
42.883

Ba
(ppb)

0.546
0.539

98.753

Ag

(ppb)
-2.711
0.797

29.377

V

(ppb)
-3.820
0.648

16.974

Si

(ppb)
79.947
8.647

10.816

Fe

(ppb)
474.568

99.567
20.981

P

(ppb)
49.694
37.429
75.318

Pb

(ppb)
-26.848
.13.315
49.594

Be

(ppb)
-0.084
0.292

346.411

WHC-SD-WM-DP-053 REV 0

AL

(ppb)

49.479

7.261
14.675

Ca

(ppb)
3001.283

2.883
0.096

S

(ppb)
25.466
9.880

38.798

Ti

(ppb)
-1.773
0.704

39.726

TI

(ppb)
-0.778
15.088

1939.892

Co

(ppb)
-2.238
2.748

.122.787

Cr

(ppb)
5.856
2.773

47.355

Mg

(ppb)
165.513

0.268
0.162

Cd

Cppb)
0.810
0.562

69.355

Cu

(ppb)
0.563
0.375

66.576

Nd
(ppb)

4.977
27.757

557.712

As

(ppb)
-15.728

7.875
50.068

B

(ppb)
164.019

2.421
1.476

Li

(ppb)
0.092
1.015

1100.533

U
(ppb)
-339.403

59.014
17.388

Na

(ppb)
263.124

2.261
0.859

K

(ppb)

43.995
38.226
86.887

S
IF

'714

i

2:37 PM September 8, 1993



Identity 1: V19 dig std 107-ap Identity 2: .250mi in 25mL

Task name : TWC93

Sampie Weight 1.0000 SoLution VoLume 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.676

1.364
201.675

Zn

(ppb)
1561.881

4.932
0.316

Ce

(ppb)
-23.364
14.150
60.563

Mo

(ppb)
977.048

6.570
0.672

Mn

(ppb)
1011.218

1.907
0.189

Sr
(ppb)

11.627
0.113
0.971

Ni

(ppb)
996.278

6.527
0.655

Sm

(ppb)
-1179.771

4.909
0.416

Se-
(ppb)
564.092
15.795

2.800

Sb

(ppb)
962.014

54.496
5.665

Bi

(ppb)
-92.672

12.074
13.028

La

(ppb)
-3.897
7.094

182.060

Ba

(ppb)
985.629

0.652
0.066

Ag

(ppb)
980.399

2.171
0.221

V

(ppb)
947.611

1.698
0.179

Si
(ppb)
1362.821

5.678
0.417

Fe

(ppb)
1126.903

5.049
0.448

P

(ppb)
53.576
41.981
78.359

Pb

(ppb)
1001.640

13.570.
1.355

Be

(ppb)
1011.574

2.043
0.202

2:42 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
1082.786

3.710
0.343

Ca

(ppb)
12785.352

16.607
0.130

S

(ppb)
-0.156

4.327
2771.160

Ti

(ppb)
975.370

0.579
0.059

TL
(ppb)
938.939

23.595
2.513

Co

(ppb)
957.576

4.454
0.465

Cr

(ppb)
998.635

3.553
0.356

Mg

(ppb)
1796.210

0.703
0.039

Cd

(ppb)
971.562

0.805
0.083

Cu

(ppb)
962.255

1.601
0.166

Nd

(ppb)
-67.736

9.277
13.696

As
(ppb)
921.569

15.541
1.686

(ppb)
1003.268

2.642
0.263

Li

(ppb)
0.092
0.508

550.267

U

(ppb)
-169.702

16.958
9.993

Na

(ppb)
1102.200

4.679
0.425

K

(ppb)
10034.501

39.660
0.395

4

715L

4

a



Identity 1: V21 sam diL 107-ap Identity 2: 5ml in 25m-lmL-4m1

Task name : TWC93
2:45 PM September 8, 1993

1.0000 SoLution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-6.830
0.671
9.829

Zn

(ppb)
22.426

0.613
2.733

Ce
(ppb)
-21.699

3.765
17.351

Mo

(ppb)
-5.840
3.643

62.376

Mn

(ppb)
-1.140
0.257

22.509

Sr
(ppb)

0.702
0.149

21.271

Ni

(ppb)
9.347
1.894

20.263

Sm

(ppb)
-78.509

9.818
12.505

Se

(ppb)
16.979
13.597
80.078

Sb
(ppb)

41.507
24.608
59.285

Bi
(ppb)

13.442
2.067

15.380

La

(ppb)
4.102
4.083

99.546

Ba

(ppb)
0.023
0.230

1001.283

Ag
(ppb)

-2.004
1.104

55.103

V

(ppb)
-0.707
1.531

216.417

Si

(ppb)
647.788

3.752
0.579

Fe

(ppb)
8.167
6.482

79.368

P
(ppb)
728.902
64.829

8.894

Pb

(ppb)
-14.529

5.739
39.498

Be

(ppb)
0.169
0.636

377.491

WHC-SD-WM-DP-053 REV 0
-

At
(ppb)

37.828
6.004

15.872

Ca

(ppb)
832.407

0.651
0.078

S
(ppb)

30.125
11.780
39.105

Ti
(ppb)

-0.383
0.306

79.893

TI
(ppb)
-28.786
20.802
72.267

Co

(ppb)
-0.302

1.731
572.339

Cr

(ppb)
3.905
0.712

18.224

Mg
(ppb)

35.798
0.268
0.750

Cd
(ppb)

-0.668
1.627

243.591

Cu

(ppb)
-0.936
0.859

91.726

Nd
(ppb)

6.786
5.976

88.071

As
(ppb)

-16.284
6.142

37.717

B
(ppb)

76.415
1.617
2.116

Li

(ppb)
-0.215
0.488

226.865

U
(ppb)
-179.492

19.581
10.909

Na

(ppb)
80230.379

378.895
0.472

K

(ppb)
2767.078

71.482
2.583

4

P1*

44

I

716G

Sampte Weight :



Identity 1: V21 dup dit 107-ap Identity 2: 5mi in 25mi-1ml-4m

Task name : TWC93

SaphLe Weight : 1.0000

C k Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-5.540
0.974

17.578

Zn

(ppb)
4.503

0.716
15.899

Ce

(ppb)
4.406
6.523

148.032

Mo

(ppb)
-1.062
0.851

80.148

Mn

(ppb)
-1.033
0.183

17.752

Solution Volume : 1.00

Off-Peak Integrations : 1

Sr

(ppb)
0.172
0.217

125.556

Ni

(ppb)
5.812
0.788

13.566

Sm
(ppb)

-54.927
17.382
31.646

Se
(ppb)
-22.220

19.744
88.859

Sb

(ppb)
83.806
38.257
45.650

8i

(ppb)
33.108
35.432

107.019

La

(ppb)
-2.712
2.380

87.775

Ba

(ppb)
0.170
0.317

186.384

Ag

(ppb)
-1.036
0.817

78.845

V

(ppb)
-1.132
0.849

75.018

Si

(ppb)
776.646

9.070
1.168

Fe

(ppb)
18.459
10.215
55.337

P

(ppb)
725.020
71.143

9.813

Pb

(ppb)
31.053
20.970
67.531

Be

(ppb)
0.000
0.146

64416728.561

WHC-SD-WM-DP-053 REV 0

At

(ppb)
42.416

5.326
12.556

Ca

(ppb)
375.523

1.528
0.407

S
(ppb)

20.193
20.107
99.572

Ti

(ppb)
0.620
0.658

106.184

TI

(ppb)
54.755
10.833

19.785

Co
(ppb)

-8.045
2.871

35.688

Cr

(ppb)
4.213
4.183

99.304

M g
(ppb)

37.731
4.059

10.758

Cd
(ppb)

-0.931
0.992

106.521

Cu

(ppb)
-1.186
0.886

74.666

Nd
(ppb)

9.425
11.234

119.200

As

(ppb)
-4.937
4.650

94.186

B

(ppb)
111.749

2.675
2.394

717

Li

(ppb)
-0.553
0.508

91.806

U

(ppb)
-140.330
107.695
76.744

Na
(ppb)

90636.808

465.652

0.514

K
(ppb)
3115.829

10.568
0.339

nfl,

4

2:48 PM September 8, 1993



Identity 1: V23 sam dii 107-ap Identity 2: 5mi in 25m[-lmI-4m

Task name : TWC93

Sample Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
to.
X R.S.D.

Zr

(ppb)
-1.533
2.131

139.063

Zn

(ppb)
81.396
0.946
1.163

Ce

(ppb)
-33.324
20.662
62.002

Mo

(ppb)
-2.664

1.977
74.211

Mn

(ppb)
1.092
0.418

38.268

Sr

(ppb)
2.131
0.296

13.909

Ni

(ppb)
9.154
2.151

23.502

Sm

(ppb)
-183.054

14.727
8.045

Se

(ppb)
-18.157

17.214
94.809

Sb

(ppb)
65.678
64.116
97.623

Bi

(ppb)
-3.728
9.486

254.461

La

(ppb)
4.140
4.126

99.646

Ba
(ppb)

0.478
0.285

59.685

Ag

(ppb)
-0.789
*0.397
50.276

V

(ppb)
-1.556
0.000
0.000

Si

(ppb)
883.845

3.046
0.345

Fe

(ppb)
22.263
0.888
3.989

P

(ppb)
822.050

11.644
1.416

Pb

(ppb)
2.779

13.795
496.310

Be
(ppb)

-0.506
0.146

28.868

2:52 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0

Al
(ppb)

56.429

4.229
7.495

Ca

(ppb)
1933.546

6.287
0.325

S
(ppb)

0.824
8.246

1000.992

Ti

(ppb)
-1.464
0.698

47.669

TI

(ppb)

26.847

15.172
56.515

Co
(ppb)

-4.416
1.313

29.729

Cr

(ppb)
10.889
0.990
9.096

Mg

(ppb)
81.262

0.176
0.216

Cd

(ppb)
-0.243
0.350

144.357

Cu

,(ppb)
-1.936
0.658

33.999

Nd

(ppb)
-10.207
18.429

180.563

As

(ppb)
-8.291
5.569

67.166

B

(ppb)
10.232

1.372
13.409

I

718

Li

(ppb)
0.338
0.513

151.811

U

(ppb)
-179.492

51.806
28.863

Na

(ppb)
90658.418

429.211
0.473

K
(ppb)
3103.500

29.103
0.938

N



Identity 1: V23 dup dit 107-ap Identity 2: 5mL in 25mL-1ml-4mL

Task name : TWC93
Sw'e Weight : 1.0000 Solution Volume : 1.00

0i ( Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)

-0.627
1.026

163.648

Zn

(ppb)
88.533

0.980
1.107

Ce
(ppb)

-1.425
3.323

233.225

Mo

(ppb)
-5.250
1.232

23.459

Mn
(ppb)

1.827
0.601

32.889

Sr

(ppb)
1.811
0.056
3.117

Ni
(ppb)

8.016
1.807

22.544

Sm
(ppb)
-251.441

13.130
5.222

Se
(ppb)

-13.922
10.604
76.165

Sb
(ppb)

98.913
37.535
37.947

Bi

(ppb)

12.460

7.505

60.234

La
(ppb)

-13.539
2.386

17.621

Ba
(ppb)

0.564
0.068

11.993

Ag

(ppb)
-2.034
1.259

61.876

V

(ppb)
-1.981
0.735

37.121

Si

(ppb)
791.297

0.403
0.051

Fe

(ppb)
33.227

1.689
5.084

P

(ppb)
825.931
59.750

7.234

Pb

(ppb)
-31.986

6.553
20.488

Be
(ppb)

0.169
0.146

86.602

2:55 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0
Al

(ppb)
36.712

3.695

10.064

Ca

(ppb)
2705.290

2.033
0.075

S
(ppb)

22.528
11.592
51.455

Ti

(ppb)
-0.383
0.417

108.876

TI

(ppb)
-5.398
22.453

415.984

Co

(ppb)
-4.597

3.176
69.088

Cr

(ppb)
1.440
1.082

75.167

Mg

(ppb)

54.956
0.203
0.369

Cd

(ppb)
-0.374

1.466
391.760

Cu

(ppb)
-1.936
0.390

20.153

Nd

(ppb)
-18.786
12.157
64.715

As
(ppb)
-14.572

6.541
44.886

B
(ppb)

78.481
2.675
3.409

Li

(ppb)
-0.307
0.845

275.028

U

(ppb)
-172.965

14.955
8.646

Na
(ppb)

90256.208
293.285

0.325

K

(ppb)
3131.682

26.421
0.844

719

kT

A 1

4+



Identity 1: CCV

Task name : TWC93

Sample Weight :

Identity 2: Quality Control

1.0000 Solution VoLume :

2:58 PM September 8, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.
Z R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
4980.331

17.668
0.355

Zn

I ppb)
4912.786

17.189
0.350

Ce

(ppb)
4785.687

36.008
0.752

Mo

(ppb)
4883.810

32.404
0.664

Mn

(ppb)
5012.276

18.359
0.366

Sr

(ppb)
5095.377

25.629
0.503

Ni

(ppb)
4992.453

35.266
0.706

Sm

(ppb)
5053.639

22.288
0.441

Se

(ppb)
2828.318

28.270
1.000

Sb

(ppb)
4859.566

35.018
0.721

Bi

(ppb)

4933.484

48.840
0.990

La

(ppb)
5346.634

21.536
0.403

Ba

(ppb)

4992.943

23.863
0.478

Ag

(ppb)

4990.075

15.335
0.307

V

(ppb)
4841.774

24.141
0.499

449

720

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
5740.386

9.811
0.171

Fe

(ppb)

5040.688

17.521
0.348

P

(ppb)
5141.807

112.286
2.184

Pb

(ppb)
5017.860

24.521
0.489

8e

(ppb)
5113.814

29.425
0.575

Al
(ppb)
4843.422

32.788
0.677

Ca

(ppb)
5141.063

19.971
0.388

S

(ppb)
4785.261

49.749

1.040

Ti

(ppb)
4810.491

28.446
0.591

Co

(ppb)
4873.293

26.665
0.547

Cr

(ppb)
5059.827

18.235
0.360

Mg

(ppb)
4896.135

26.439
0.540

Cd

(ppb)
4986.229

17.554
0.352

Cu

(ppb)
4883.353

21.363
0.437

Nd

(ppb)
5240.684

46.219
0.882

As

(ppb)
4922.726

15.166
0.308

B

(ppb)
5053.033

12.100
0.239

Li

(ppb)
4970.756

24.920
0.501

U
(ppb)
-179.492

93.395
52.033

Na

(ppb)
4991.750

28.844
0.578

K

(ppb)
5042.771

47.361
0.939

TL
(ppb)
4705.145

17.311

0.368

-4



Identity 1: CCB

Task name : TWC93

Sar-le Weight :

Identity 2: Quality Control

1.0000 Solution VoLume :

3:01 PM September 8, 1993

1.00
c k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-2.444
0.807

33.010

Zn

(ppb)
-5.156
0.305
5.907

Ce

(ppb)
-5.743
19.610

341.444

Mo

(ppb)
-2.995
0.893

29.828

Mn

(ppb)
-1.618
0.558

34.500

Sr

(ppb)
0.259
0.077

29.737

Ni

(ppb)
8.464
2.398

28.330

Sm

(ppb)
0.882
4.084

462.872

Se

(ppb)
4.081

27.615
676.729

Sb

(ppb)
62.656
9.230

14.732

Bi

(ppb)
-1.476
12.984

879.661

La

(ppb)
-8.128
4.058

49.931

Ba

(ppb)
0.561
0.254

45.261

Ag

(ppb)
0.721

0.457
63.298

V

(ppb)
0.142
0.849

598.840

Si

(ppb)
1.135
0.388

34.185

Fe

(ppb)
-180.676

3.525
1.951

P

(ppb)
14.764
26.890

182.132

Pb

(ppb)
-4.722
2.099

44.451

Be

(ppb)
0.000
0.146

64416728.561

WHC-SD-WM-DP-053 REV 0

AL

(ppb)

-3.710
5.519

148.756

Ca

(ppb)
-4.379
0.083
1.896

S

(ppb)
19.488
7.783

39.938

Ti

(ppb)
-0.190
0.535

280.789

TIL

(ppb)
-5.236
36.615

699.337

Co

(ppb)
-3.811

1.456
38.194

Cr

(ppb)
2.878
0.356

12.365

Mg

(ppb)
0.469
0.203

43.301

Cd

(ppb)
-2.298
1.837

79.969

Cu

(ppb)
-0.936

1.124
120.098

Nd

(ppb)
-3.376
18.935

560.889

As

(ppb)
-6.285
10.889

173.257

B

(ppb)
0.353
1.484

420.535

Li

(ppb)
0.092
0.213

230.734

U
(ppb)
-88.114
55.671
63.180

Na
(ppb)

7.833
6.588

84.108

K
(ppb)

15.813
47.655

301.357

it

721

4i

A
U
Si



Identity 1: V21 dig spk#1 107-ap Identity 2: 5mi sample in 25ml

Task name : TWC93
Sample Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-2.830

1.748
61.741

Zn

(ppb)
496.347

1.182
0.238

Ce

(ppb)
2.905

13.977
481.095

Mo

(ppb)
-0.488

1.834
376.016

Mn

(ppb)
490.782

0.599
0.122

Sr

(ppb)
2.784
0.192
6.898

Ni
(ppb)
501.073

4.763

0.951

Sm
(ppb)
-77.723

17.856
22.974

Se
(ppb)
1338.515

50.602
3.780

Sb
(ppb)
558.159
32.306
5.788

Bi

(ppb)
-38.851

21.949

56.494

La

(ppb)
1.389
2.338

168.291

Ba

(ppb)
1977.526

3.934
0.199

Ag

(ppb)
51.670
0.147
0.284

V
(ppb)
480.527

2.559
0.532

Si

(ppb)

3215.097
6.550
0.204

Fe

(ppb)
1046.578

12.951
1.237

P

(ppb)
4035.670

64.829
1.606

Pb

(ppb)
541.984

23.850
4.400

Be

(ppb)
49.795

0.813
1.632

3:05 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0

A I
(ppb)
2106.104

4.136
0.196

Ca

(ppb)
941.627

1.721
0.183

S
Ippb)

61.891
0.612

0.989

Ti

(ppb)

1.662
0.334

20.110

TI

(ppb)
1869.394

34.935
1.869

Co

(ppb)

476.368
0.756
0.159

Cr

c ppb)
206.856

0.178
0.086

Mg

(ppb)
139.265
0.176

0.126

Cd

(ppb)
49.303

1.793
3.636

Cu

(ppb)
245.233

1.190
0.485

Nd

(ppb)
2.134

11.377
533.042

As
(ppb)
1915.335

17.692
0.924

B

(ppb)
402.083

4.902
1.219

Li

(ppb)
0.768
0.213

27.710

U

(ppb)
-88.114
87.751
99.588

Na

(ppb)
405872.790

867.481
0.214

K

(ppb)
14156.113

24.972
0.176

P4

7z;!



Identity 1: V21 dig spk#2 107-ap Identity 2: 5ml sample in 25mL

Task name : TWC93
Sarle Weight : 1.0000 SoLution Voltme 1.00

C k Integrations :

Zr

(ppb)

Mean 2.365

S.D. 2.713

% R.S.D. 114.705

Zn

(ppb)

Mean 502.944

S.D. 1.845

% R.S.D. 0.367

Mean
S.D.
% R.S.D.

Ce

(ppb)
-10.133

7.632
75.316

Mo

(ppb)
-3.478
2.124

61.076

Mn

(ppb)
501.511

2.483
0.495

3 Off-Peak Integrations ; I

Sr

(ppb)
2.340
0.242

10.354

Ni

(ppb)
519.234

5.635
1.085

Sm

(ppb)
-117.812

17.382
14.754

Se
(ppb)
1303.295

24.590
1.887

Sb

(ppb)
516.867
30.214

5.846

Bi

(ppb)
-39.952
13.034
32.623

La

(ppb)
2.770
2.366

85.410

Ba

(ppb)
1990.318

6.373
0.320

Ag

(ppb)

51.114
0.756
1.478

V
(ppb)
491.281

0.424
0.086

Si
(ppb)
3420.562

26.030
0.761

Fe

(ppb)
1038.635

6.389
0.615

P

(ppb)
3616.502

41.981
1.161

Pb

(ppb)
519.502

21.390
4.117

Be

(ppb)
50.132

0.253
0.504

3:08 PM September.8, 1993

WHC-SD-WM-DP-053 REV 0

Al
(ppb)
2129.351

5.475
0.257

Ca

(ppb)
1104.292

4.474
0.405

S

C ppb)
66.764

6.727
10.077

Ti

(ppb)
1.624
0.482

29.692

TL

(ppb)
1914.730

58.500
3.055

Co

(ppb)
483.869

3.312
0.684

Cr

(ppb)
206.856

2.313
1.118

Mg

(ppb)
137.976

0.442
0.321

Cd

(ppb)
49.060

1.114
2.270

Cu
(ppb)
246.295

0.602
0.245

Nd

Cppb)
-6.195
10.377

167.508

As

(ppb)

1932.674
8.403
0.435

B

(ppb)
240.282

4.401
1.832

Li

(ppb)
-0.799
1.228

153.670

U
(ppb)
-68.533
82.108

119.807

Na

(ppb)
406101.992

1188.820
0.293

K

Cppb)
14318.160

88.893
0.621

7213

4

'a
nOr



Identity 1: V21 post spk 107-ap Identity 2: imL sampLe in 4mL

Task name : TWC93

SampLe Weight : 1.0000 SoLution Votume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
1007.531

1.560
0.155

Zn

(ppb)
974.793

5.891
0.604

Ce

(ppb)

963.268
9.851
1.023

Mo

(ppb)
977.312

8.084
0.827

Mn

(ppb)
1009.335

3.934
0.390

Sr

(ppb)
1034.099

4.926
0.476

Ni

(ppb)
1009.034

13.351
1.323

Sm

(ppb)
957.510

7.580
0.792

Se

(ppb)
548.853

17.740
3.232

Sb

(ppb)
1017.406

79.499
7.814

Bi

(ppb)
977.381

13.736
1.405

La

(ppb)
1086.693

8.486
0.781

Ba

(ppb)
1012.973

5.024
0.496

Ag

(ppb)
544.259

7.478
1.374

V

(ppb)
977.326

6.282
0.643

Si

(ppb)
2095.139

4.876
0.233

Fe

(ppb)
1040.313

7.122
0.685

P

(ppb)
1668.148

84.232
5.049

Pb

(ppb)
1028.522

8.647
0.841

Be

(ppb)
1033.059

5.244
0.508

3:12 PM September 8, 1993

'4

WHO-SD-WM-DP-053 REV 0
Al

(ppb)
1006.427

5.028
0.500

Ca

(ppb)
1427.555

7.432
0.521

S

(ppb)
940.823
25.313

2.691

Ti

(ppb)
971.587

4.515
0.465

Ti

(ppb)
1000.259

23.109
2.310

Co

(ppb)
975.542

4.656
0.477

Cr

(ppb)
1016.198

8.388
0.825

Mg

(ppb)
1020.614

4.123
0.404

Cd

(ppb)
994.897

6.303
0.634

Cu

(ppb)
991.488

3.619
0.365

Nd

(ppb)
1085.835

12.725
1.172

As

(ppb)
997.774

9.062
0.908

B

(ppb)

1123.232
3.088
0.275

Li

(ppb)
993.948

5.091
0.512

U

(ppb)

-16.317
73.483

450.333

Na

(ppb)
91158.882

552.298
0.606

K

(ppb)
4195.551

60.787
1.449

I

-724

*0

I



Identity 1: V21 sampLe 107-apra Identity 2: direct

Task name : TWC93
3:16 PM September 8, 1993

1.0000 Solution Volume : 1.00
C ik Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
X R.S.D.

Mean
S.D.
% P S.D.

Zr

(ppb)
-2.306
0.805

34.896

Zn

(ppb)
111.950

1.000
0.893

Ce
(ppb)
-11.619

5.020
43.206

Mo

(ppb)
-2.118
1.850

87.345

Mn

(ppb)
1.385
0.514

37.102

Sr

(ppb)
4.175

0.085
2.044

Ni
(ppb)

3.408
5.498

161.311

Sm

(ppb)
-372.493

12.101
3.249

Se
(ppb)

-42.202
17.016
40.320

Sb

(ppb)
89.849
29.032
32.312

Bi

(ppb)
3.633

13.231
364.184

La

(ppb)
2.727
2.343

85.913

Sa

(ppb)
2.373
0.202
8.492

Ag
(ppb)

3.290
0.303
9.215

V
(ppb)

0.000
2.414

880498.364

Si

(ppb)
3234.551

37.567
1.161

Fe

(ppb)
60.859

4.069
6.686

P

(ppb)
3915.353

37.429
0.956

Pb

(ppb)
9.021

14.740
163.392

Be

(ppb)
-0.253
0.146

57.735

WHC-SD-WM-DP-053 REV 0

At

(ppb)
158.734

2.954
1.861

Ca

(ppb)
4096.709

7.557
0.184

S
(ppb)

50.306
12.955
25.752

Ti

(ppb)
1.353
0.417

30.847

TL

(ppb)
13.959
21.008
150.503

Co

(ppb)
0.726
3.902

537.558

Cr

(ppb)
6.164
3.553

57.647

Mg

(ppb)
175.004

0.442
0.253

Cd
(ppb)

-3.502
1.011

28.868

Cu

(ppb)
1.250
0.962

76.927

Nd

(ppb)
12.399
7.798

62.888

As

(ppb)
-13.017

4.636
35.614

B
(ppb)
379.048

8.152
2.151

Li

(ppb)

0.092
0.464

502.874

U

(ppb)
-182.756

46.268
25.317

Na

(ppb)
395573.520

1321.442
0.334

K

(ppb)
13935.942

24.406
0.175

I

725

4

Swante Weight :



Identity 1: V21 dup 107-ap-a Identity 2: direct

Task name : TWC93
Sample Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
1.557
1.118

71.832

Zn
(ppb)

35.553
0.510
1.434

Ce
(ppb)

13.046
5.754

44.105

Mo

(ppb)
-0.802

1.886
235.163

Mn

(ppb)
-1.418
0.203

14.304

Sr

(ppb)
3.116
0.064
2.054

Ni

(ppb)
0.573
2.472

431.697

Sm
(ppb)
-172.050

3.602
2.094

Se
(ppb)

9.619
13.025

135.409

Sb
(ppb)

68.699
33.281
48.444

Bi

(ppb)
32.535

15.205
46.735

La

(ppb)

1.415
2.347

165.857

Ba

(ppb)
2.568
0.138
5.367

Ag

(ppb)
2.474
0.310

12.514

V
(ppb)

-0.849
0.245

28.877

3:20 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0
Si

(ppb)
3717.332

16.621
0.447

Fe

(ppb)
35.576
4.250

11.945

P

(ppb)
4338.402

53.357
1.230

Pb

(ppb)
70.596
12.817
18.155

Be
(ppb)

-0.084
0.386

458.259

At

(ppb)

187.017
5.005
2.676

Ca

(ppb)
1798.590

3.292
0.183

S
(ppb)

84.275
13.728
16.290

Ti

(ppb)
2.318
0.372

16.055

TI

(ppb)
68.230
28.552
41.847

Co

(ppb)
-0.847
0.943

111.344

Cr
(ppb)

1.029
1.082

105.184

Mg
(ppb)

167.271
0.203
0.121

Cd
(ppb)

0.213
1.525

716.144

Cu

(ppb)
0.500
0.709

141.756

Nd
(ppb)

-9.032
14.020

155.222

As
(ppb)

.6.575
10.838

164.827

B
(ppb)
526.131

2.031
0.386

Li

(ppb)
0.369
0.768

208.120

U
(ppb)
-84.851
39.568
46.632

Na
(ppb)

436821.603
773.628

0.177

K
(ppb)

15489.472
137.421

0.887

4

726

I



Identity 1: V23 sample 107-ap-b Identity 2: direct

Task name : TWC93

SamwLe Weight : 1.0000 SoLution Volume : 1.00
3k Integrations :

Zr

(ppb)
Mean -0.722

S.D. 1.949

% R.S.D. 269.985

Zn

(ppb)
Mean 419.409

S.D. 2.635

% R.S.D. 0.628

Ce

(ppb)
-13.922
20.203

145.117

Mo

(ppb)
-1.598
1.775

111.060

Mn

(ppb)
12.694
0.355
2.797

3 Off-Peak Integrations : 1

Sr

(ppb)
10.654
0.161
1.512

Ni

(ppb)
9.573
1.289

13.465

SM

(ppb)
-855.917

14.409
1.683

Se

(ppb)
8.578

15.096
175.978

Sb

(ppb)
37.478
20.117
53.677

8i

(ppb)
10.523
16.227

154.205

La

(ppb)
-9.440
2.398

25.407

Ba

(ppb)
3.232
0.329

10.169

Ag

(ppb)
2.397
0.397

16.554

V

(ppb)
-0.566
1.491

263.519

3:25 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0
Si

(ppb)
4442.645

24.369
0.549

Fe

(ppb)
92.408

1.463
1.583

P

Cppb)
4582.917

30.806
0.672

Pb

(ppb)
101.441

5.637
5.557

Be

(ppb)
0.421
0.146

34.641

Al

(ppb)
188.107

6.624
3.521

Ca

(ppb)
9429.832

30.902
0.328

S

(ppb)
75.954
17.719
23.328

Ti

(ppb)
1.739
0.838

48.158

T

(ppb)
-13.553

18.834
138.959

Co

(ppb)
-2.420
2.871

118.664

Cr

(ppb)
5.548
2.939

52.981

Mg

(ppb)
397.055

1.235
0.311

Cd

(ppb)
-1.680
2.005

119.306

Cu

(ppb)
-0.124
0.943

759.626

Nd

(ppb)

-25.020
20.222
80.823

As

(ppb)
-2.099
3.827

182.301

B

(ppb)
63.763

1.631
2.558

Na

(ppb)
445068.491

2766.550

0.622

K

(ppb)
15727.258

95.894
0.610

Li

(ppb)
0.246
0.244

99.183

U

(pPb)
-228.445

64.200
28.103 Ii

43

4



Identity 1: V23 dup 107-ap-b Identity 2: direct

Task name : TWC93
SampLe Weight 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-1.231
2.365

192.134

Zn

(ppb)
474.371

2.298
0.484

Ce

(ppb)
10.740

12.104
112.700

Mo

(ppb)
0.759
1.449

190.817

Mn

(ppb)
14.990
0.438
2.919

Sr

(ppb)
9.792
0.171
1.743

Ni

(ppb)
11.273
3.193

28.325

Sm

(ppb)
-1234.795

24.620
1.994

Se

(ppb)
-19.720

5.954
30.191

Sb
(ppb)

6.258
23.598

377.093

Bi

(ppb)

18.905
12.088
63.942

La
(ppb)

1.471
2.387

162.291

Ba

(ppb)
4.371
0.494

11.306

Ag

(ppb)
1.424
1.217

85.439

V

(ppb)
2.123
0.884

41.628

3:29 PM September 8, 1993

Si

(ppb)
4031.232

35.981
0.893

Fe

(ppb)
116.237

1.538
1.323

P

(ppb)
3760.106

108.187
2.877

Pb

(ppb)
19.822
20.742

104.642

Be

(ppb)
-0.758
0.146

19.245

Al

(ppb)

201.461
5.258
2.610

Ca

(ppb)
13627.751

87.068
0.639

S

(ppb)
55.038
15.030
27.308

Ti

(ppb)
2.704
0.869

32.137

TL

(ppb)
63.142

5.922
9.378

Co

(ppb)
-3.448
0.733

21.271

Cr

(ppb)
15.511
0.178
1.147

Mg

(ppb)
274.956

1.860
0.677

Cd

(ppb)
-0.627
0.535

85.286

Cu

(ppb)
1.000
0.757

75.719

Nd

(ppb)
-33.477
20.478
61.171

As

(ppb)
-11.573

1.436
12.407

B

(ppb)
387.415

3.088
0.797

WHC-SO-WM-DP-053 REV 0
~tM

Li

(ppb)
-0.123

1.027
835.723

U

(ppb)
-42.425
64.200

151.326

Na

(ppb)
46570.528

3013.673
0.675

K

Cppb)
16012.600

84.930
0.530

S

44
728



Identity 1: CCV Identity 2: Quality Control

Task name : TWC93

Sr'Le Weight : 1.0000 Solution Volume

3:34 PM September 8, 1993

1.00
C Ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)
5008.261

7.001
0.140

Zn

(ppb)
4965.271

9.553
0.192

Ce

(ppb)
4812.223

32.530
0.676

Mo
(ppb)
4886.492

16.362
0.335

Mn

(ppb)
5030.299

6.657
0.132

Sr

(ppb)
5109.751

9.938
0.194

Ni

(ppb)
5018.807

4.001
0.080

Sm

(ppb)
5072.504

9.818
0.194

Se

(ppb)
2860.488

18.500

0.647

Sb

(ppb)
4822.302

82.134
1.703

a i

(ppb)
4969.255

8.848
0.178

La

(ppb)
5375.038

10.866
0.202

Ba

(ppb)
5007.116

7.419
0.148

Ag

(ppb)
4962.651

1.765
0.036

V

(ppb)
4853.518

0.884
0.018

Si

(ppb)
5736.079

5.115
0.089

Fe

(ppb)
5044.604

13.112
0.260

P

(ppb)
4804.144

139.723
2.908

Pb

(ppb)
5023.703

33.449
0.666

Be

(ppb)
5125.610

12.189
0.238

WHC-SD-WM-DP-053 REV 0

Al

(ppb)

4870.108
17.641
0.362

Ca

(ppb)
5171.739

1.966
0.038

S

(ppb)
4745.347

48.514
1.022

Ti

(ppb)
4822.881

13.105

0.272

TI

(ppb)
4686.901

8.815
0.188

Co

(ppb)
4895.614

9.328
0.191

Cr

(ppb)
5060.854

19.391
0.383

Mg

(ppb)
4906.036

12.074
0.246

Cd

(ppb)
5015.466

10.390
0.207

Cu

(ppb)
4901.030

4.067
0.083

Nd
(ppb)
5321.930

31.629
0.594

As

(ppb)

4921.913
32.026
0.651

B

(ppb)
5063.215

14.836
0.293

Li

(ppb)
4973.583

13.510
0.272

U

(ppb)
-182.756

48.295
26.426

Na

(ppb)

5022.165
22.841

0.455

K

(ppb)
5113.226

65.999
1.291

4W

ifU
111

4



Identity 1: CCB

Task name : TWC93
Sample Weight :

Identity 2: QuaLity Control

1.0000 SoLution Volume :

3:37 PM September 8, 1993

1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.120
2.334

1940.564

Zn

(ppb)
-4.211
0.305
7.234

Ce

(ppb)
-23.868

5.750
24.091

Mo

(ppb)
1.008
1.585

157.342

Mn

(ppb)
-1.193
0.122

10.216

Sr

(ppb)
0.456
0.161

35.342

Ni

(ppb)
2.150
2.790

129.749

SM

(ppb)
7.171

19.061
265.809

Se

(ppb)
-2.223
30.884

1389.266

Sb

(ppb)
76.756
22.271
29.015

Bi

(ppb)
-0.128
11.040

8595.699

La

(ppb)
-5.530
2.403

43.460

Ba

(ppb)
1.030
0.102
9.903

Ag

(ppb)
6.913
1.099

15.905

V

(ppb)
1.132
2.178

192.388

Si

(ppb)
9.506
3.204

33.711

Fe

(ppb)
2.461
0.581

23.617

P

(ppb)
3.120

35.572
1140.034

Pb

(ppb)
-33.448

6.804
20.343

Be

(ppb)
0.337
0.000
0.000

WHC-SD-WM-DP-053 REV 0

(ppb)
2.080
5.286

254.096

Ca

(ppb)
-4.195
0.086
2.050

S

(ppb)
27.857
5.769

20.708

Ti

(ppb)
0.118
0.067

56.507

TI

(ppb)
43.741
11.810
27.001

Co

(ppb)
-0.423
1.637

386.495

Cr

(ppb)
9.040
2.863

31.670

Mg

(ppb)
0.469
0.101

21.651

Cd

(ppb)
0.972
0.658

67.653

Cu

(ppb)
-1.061
0.709

66.859

Nd

(ppb)

51.197
20.440
39.925

As

(ppb)
6.346
9.100

143.384

a
(ppb)

5.091
2.086

40.978

f4

73o

Li

(ppb)
0.031
0.627

2036.612

U

(ppb)
-91.378
64.200
70.258

Na

(ppb)
14.219
4.947

34.789

K

(ppb)
-33.505

9.152
27.316



Identity 1: icsa-f Identity 2: icsa

Task name : TWC93

Sawtve Weight : 1.0000 Solution VoLume

3:41 PM September 8, 1993

1.00
C k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.767
1.829

238.542

Zn

(ppb)
-3.490
0.528

15.116

Ce

(ppb)
30.529

13.581
44.484

Mo

(ppb)
-4.739
2.021

42.655

Mn

(ppb)
-1.579
0.201

12.702

Sr

(ppb)
-1.269
0.043
3.363

Ni

(ppb)
2.088
3.390

162.349

Sm

(ppb)
-150.826

11.633
7.713

Se

(ppb)
-35.281
14.781
41.896

Sb

(ppb)
5.251

12.211
232.556

B 1

(ppb)
12.185
9.020

74.022

La

(ppb)
-10.754

4.673
43.457

Ba

(ppb)
1.271
0.234

18.405

Ag

(ppb)
3.549
1.594

44.909

V

(ppb)
1.557
1.914

122.958

Si
(ppb)

46.497
15.394
33.107

Fe

(ppb)
2.238
3.225

144.124

P

(ppb)
-55.098

6.722
12.201

Pb
(ppb)

-35.064
21.411
61.061

Be

(ppb)
-0.084
0.292

346.411

Al Co
(ppb) (ppb)
-50.820 -7.985

6.009 4.059

11.824 50.837

Ca Cr

(ppb) (ppb)
16.543 -1.744

0.083 2.052

0.500 117.613

S Mg

(ppb) (ppb)
27.647 1.465

11.035 0.176

39.914 12.000

Ti - Cd

(ppb) (ppb)
0.388 -2.561

0.482 0.531

124.091 20.723

TI

(ppb)
71.024
33.429
47.067

WHC-SD-WM-DP-053 REV 0

Li

(ppb)
-3.718
0.319
8.589

U

(ppb)
19.581
37.066

189.297

- Na
(ppb)

425517.231
3575.826

0.840

Cu

(ppb)
-8.994
0.676
7.512

Nd

(ppb)
-45.834

18.886
41.206

As

(ppb)
-25.127

1.861
7.405

B

(ppb)
-0.151
4.455

2947.910

4
K

(ppb)
70.416
24.972
35.463

'I,,
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identity 1: xxx Identity 2: rinse

Task name :TWC93

3:44 PM September 8, 1993 WHC-SD-WM-DP-053 REV 0
Sampte Weight : 1.0000 SoLution Votume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

-1.025
1.342

130.969

Zn

(ppb)
-5.697
0.628

11.017

Ce

(ppb)
12.381
8.787

70.971

Mo

(ppb)
-1.042
1.115

107.026

Mn

(ppb)
-1.562
0.332

21.246

Sr
(ppb)

0.099
0.093

94.368

Ni

(ppb)

1.267
1.897

149.719

Sm

(ppb)
13.459
4.909

36.472

Se

(ppb)
-8.428
24.431

289.889

Sb

(ppb)
55.607
24.421
43.918

B I

(ppb)
-18.168
29.093

160.135

La

(ppb)
2.784
2.364

84.900

Ba

(ppb)
0.184
0.167

90.713

Ag

(ppb)
-0.083
0.457

552.303

V

(ppb)
-1.415

1.365
96.455

Si
(ppb)

5.210
3.510

67.373

Fe

(ppb)
1.119
4.440

396.799

P

(ppb)
34.170
47.057

137.715

Pb

(ppb)
-29.371
12.914
43.969

Be

(ppb)
0.000
0.146

64416728.561

444

732z

Al

(ppb)
7.352
8.153

110.896

Ca

(ppb)
-7.606
0.004
0.053

S

(ppb)
-11.548
21.127

182.949

Ti

(ppb)
-0.306
0.583

190.296

Tt

(ppb)
28.582
21.579
75.497

Co

(ppb)
-5.384

1.731
32.155

Cr

(ppb)
7.191
3.102

43.132

Mg

(ppb)
-0.117
0.000
0.000

Cd

(ppb)
-0.972
0.438

45.085

Cu

(ppb)
-1.061
0.286

26.976

Nd

Cppb)
-12.439

2.525
20.296

As

(ppb)
-2.566
6.115

238.342

a
(ppb)

2.974
0.572

19.250

Li

(ppb)
0.031
0.654

2122.703

U

(ppb)
-150.121

44.866
29.886

Na

(ppb)
18.199
4.645

25.525

K

(ppb)
-56.403
43.999
78.009

Pr



Identity 1: CCV Identity 2: Quality Control

Task name : TWC93

Sr'e Weight : 1.0000 Solution Volume 1.00

E k Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% P S.D.

Zr

(ppb)
4990.802

30.595
0.613

Zn
(ppb)
4950.883

26.901
0.543

Ce
(ppb)
4787.108

38.592
0.806

Mo

(ppb)
4881.964

33.170
0.679

Mn

(ppb)
5018.203

32.816
0.654

Sr
(ppb)
5096.831

33.011
0.648

Ni
(ppb)
5007.151

41.844
0.836

Sm

(ppb)
5062.286

29.953
0.592

Se
(ppb)
2876.044

18.957
0.659

Sb
(ppb)
4826.331

33.959
0.704

Bi
(ppb)
4890.119

62.731
1.283

La

(ppb)
5353.281

36.630
0.684

Ba

(ppb)
4989.342

32.336
0.648

Ag

(ppb)
4983.734

29.149
0.585

V

(ppb)
4851.537

33.442
0.689

3:45 PM September 8, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
5766.293

37.137
0.644

Fe

(ppb)
5060.602

33.304
0.658

P

(ppb)
5203.906

35.572
0.684

Pb

(ppb)
5007.990

53.439
1.067

Be

(ppb)
5121.060

34.390
0.672

Al

(ppb)
4846.294

46.149

0.952

Ca

(ppb)
5140.159

32.023
0.623

S

(ppb)
4821.694

54.619
1.133

Ti

(ppb)
4809.951

31.850
0.662

Tk

(ppb)
4655.070

13.574
0.292

Co

(ppb)
4883.698

35.560
0.728

Cr

Cppb)
5052.843

35.775
0.708

Mg

(ppb)
4907.911

31.517
0.642

Cd

(ppb)
5004.320

27.360
0.547

Cu
(ppb)
4877.169

26.774
0.549

Nd
(ppb)
5310.832

30.715
0.578

As
(ppb)
4926.259

20.597
0.418

B

(ppb)
5055.856

29.111
0.576

Li

(ppb)
4955.975

35.139
0.709

U

(ppb)
-153.384

45.220
29.482

Na
(ppb)
5002.643

35.693
0.713

K

(ppb)
5123.794

23.033
0.450

S

733
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Identity 1: CCB Id

Task name : TWC93

Sampie Weight : 1.0
On-Peak Integrations :

Zr

(ppb)
Mean -1.150

S.D. 2.333

% R.S.D. 202.900

Zn

(ppb)
Mean -4.211

S.D. 0.550

Z R.S.D. 13.065

Mean
S.D.
% R.S.D.

Ce

(ppb)
-1.404
23.954

1706.093

Mo

(ppb)
2.917
2.420

82.939

Mn

(ppb)
-0.290
0.201

69.251

entity 2: Quality Control

000 Solution Volume :

3:48 PM September 8, 1993

1.00
3 Off-Peak Integrations : 1

Sr

(ppb)
0.764
0.077

10.073

Ni

(ppb)
0.444
5.596

1259.967

Sm

(ppb)
-14.839

14.976
100.928

Se

(ppb)
-33.363
20.144
60.376

Sb

(ppb)
-26.977
36.256

134.396

B i

(ppb)
41.287

21.230
51.421

La

(ppb)
-2.690
2.312

85.982

Ba

(ppb)
0.861
0.158

18.384

Ag

(ppb)
3.373
1.207

35.792

V

(ppb)
0.425

1.491
350.962

Si

(ppb)
12.472
6.028

48.332

Fe

(ppb)

-0.783
1.656

211.458

P
(ppb)

-12.405
35.572

286.764

Pb

(ppb)
-20.906

4.445
21.261

Be

(ppb)
0.506
0.146

28.868

WHC-SD-WM-DP-053 REV 0

Al

(ppb)

-11.971

7.440
62.150

Ca

(ppb)
-3.563
0.252
7.071

S

(ppb)
28.584

7.341
25.683

Ti

(ppb)
-0.229
0.241

105.227

TL

(ppb)
27.375
9.899

36.162

Co

(ppb)
-6.231

1.109
17.796

Cr

(ppb)
3.699
1.849

49.977

Mg

(ppb)
0.820
0.268

32.733

Cd

C ppb)
0.294
0.276

93.759

Cu

(ppb)
-2.123
0.602

28.374

Nd

(ppb)
-0.251
19.966

7945.717

As

(ppb)
-2.416
17.242

713.588

B

(ppb)
10.182
3.567

35.029

Li

(ppb)
1.321
0.373

28.194

U
(ppb)

-71.797
99.363

138.394

Na

(ppb)
12.832
4.224

32.920

K

(ppb)
-45.835
35.183
76.762

'Is

/0

4
I
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P.O. Box 1970 Richland, WA 99352

WHC-SD-WM-DP-053 REV 0
V19AR
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V23 107-AP-B

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were 0±IDL (Instrument Detection
Limit) with the exception of Calcium and Silver in all calibration blanks,
Sodium in CCB-2 and CCB-3 and Zinc in the ICB, CCB-1 and CCB-3. Values
reported for Calcium and Zinc are within expected variances resulting from
minor temporal instability of the instrument. The high values for Sodium in
CCB-2 and CCB-3 are attributed to sample carryover.

PREPARATION BLANK
Contamination is indicated for Aluminum, Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted. The acceptance criterion is 75-125%.

SPIKE DUPLICATE ANALYSES
No spike duplicate precision failures were noted. The acceptance criterion is
20%.

Hanford Operations and Engineering Contractor for the US Department of Energy



V23 107-AP-B WHC-SD-WM-DP-053 REV 0
DUPLICATE ANALYSES
Duplicate precision failures were noted for Calcium (31.1%) and Iron (31.8%).
These failures may be influenced by contamination levels. No acceptance
criteria apply to the duplicate analysis.

LABORATORY CONTROL SAMPLE
A failure was noted for Sodium. This failure is attributed to contamination.

Brian Wels
Senior Scientist, WHCPAL
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U.S. EPA - CLP

COVER PAGE -

L Name: WHCPAL_

WHC-SD-WM-DP-053 REV 0

INORGANIC ANALYSES DATA PACKAGE

Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:V19AR

SOW No.: ILMO2

EPA Sample No.
V23
V23D_
V23S2
V23S_

Lab Sample ID
V23
V23D
V23S2
V23S

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: Cr, V Name:

Da-e: _ _ _ _ _ _ _ _ _ Title: ' Ct s

COVER PAGE - IN ILMO2 .1
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA

Lab Name: WHCPAL_
Lab Code: Case No.: 107AP
Matrix (soil/water): WATER
Level (low/med) : LOW
% Solids: 0.0

WHC-SD-WM-DP-053 REV 0
EPA SAMPLE NO.

V23
Contract:

SAS No.: SDG No.: V19AR_
Lab Sample ID: V23
Date Received: 08/02/93

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:
Color After:

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

BROWN_
YELLOW

Analyte Concentration IC

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead-
Magnesium
Manganese
Silver_
Sodium
Zinc-

1540
30.0
40.0
2590
55.0

245
320
107

15.0
77.8

2260000
71.0

U
U

U

U

U

Q

*

*

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

Comments:
RESULTS=_(RAWDATA).(FINALVOLUME)/(SAMPLEWT._ORINITIALVOLUME)

1
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U.S. EPA - CLP

2A -WHC-SD-WM-DP-053 REV 0
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19AR_

Initial Calibration Source: PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Cadmium_
Calcium
Chromium-
Iron_
Lead-
Mgnesium

ganese
Silver
Sodium
Zinc-

Initial Calibration
True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Found %R(1)

97.3
102.5
102.4
102.0
103.7
101.2
101.8
100.0
101.2
101.9
100.8
104.7

4866.55
5123.90
5121.37
5100.02
5182.66
5061.38
5092.47
4997.51
5058.68
5092.71
5042.14
5233.88

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

_5000.0

4710.99
4952.84
4852.94
4955.60
4937.75
4878.32
4912.90
4763.37
4873.63
4889.67
4990.53
5137.48

94.2
99.1
97.1
99.1
98.8
97.6
98.3
95.3
97.5
97.8
99.8

102.7

4793.77 95.9
5062.76 101.3
4986.27 99.7
5070.68 101.4
5057.33 101.1
4962.94 99.3
5000.70 100.0
4865.68 97.3
4987.57 99.8
4895.20 97.9
5238.39 104.8
5209.76 104.2

(1) Control Limits: Mercury 80-120; Other Metals 9- 119y Cyanide 85-115

FORM II (PART 1) - IN /2-9-93 ILMO2 .1

733



U.S. EPA - CLP

2A . WHC-SD-WM-DP-053 REV 0
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19AR_

Initial Calibration Source: PLASMACHEM__

Continuing Calibration Source: PLASMACHEM__

Concentration Units: ug/L

Analyt e

Aluminum_
Barium
Cadmium_
Calcium
Chromium-
Iron
Lead -
Magnesium
Manganese
Silver
Sodium
Zinc-

Initial Calibration
True Found %R(1) True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Continuing Calibration
Found %R(1) Found %R(1)

4835.85
5097.08
5107.48
5091.26
5156.32
5046.82
5060.68
4968.36
5061.68
4915.13
5115.91
5290.00

96.7
101.9
102.1
101.8
103.1
100.9
101.2

99.4
101.2

98.3
102.3
105.8

(1) Control Limits: Mercury 80-120; Other Metals 9O-11e; Cyanide 85-115
aw

FORM II (PART 1) - IN 2-7-?3 ILMO2 .1

740

M

P_
P_
P_
P_
P_
P_
P-
P-
P
P_
P_

_



U.S. EPA - CLP

3
BLANKS WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V19AR

Preparation Blank Matrix (soil/water) : WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

Analyte

Aluminum
Barium
Cadmium__
Calcium_
Chromium_
Iron
Lead -
Magnesium

iganese
.ver

Sodium
Zinc -

Initial
Calib.
Blank

(ug/L)

38.0
6.0
8.0

21.9
11.0
21.0
64.0-

5.0
____3.0

6.6
28.0

8.1-

C

U
U
U

U
U
U
U

U

1

Continuing Calibration
Blank (ug/L)
C 2 C 3

38.0
6.0
8.0

19.3
11.0
21.0
64.0-

5.0
3.0

21.8
28.0
_5.0-

U
U
U

U
U
U
U
U

38.0
6.0
8.0

19.7
11.0
21.0
64.0-

5.0
3.0

27.0
100.1

___3.0-

U
U
U

U
U
U
U
U

U

38.0_
6.0
8.0

23.6
11.0
21.0
64.0-

5.0
3.0

31.7
53.4

4.6

FORM III - IN

741

C

U
U
U

U
U
U
U
U

Prepa-
ration
Blank

180.281
6.000
8.000

310.462
11.000
58.008
64.000

114.105
3.000
6.000

699.000
14.025

C

U
U

U
_

U
U

M

P
P
P
P
P_
P
P_
P
P_
P_
P_
P_

ILMO2 .1



U.S. EPA - CLP

5A
SPIKE SAMPLE RECOVERY

WHC-SD-WM-DP-0 53 REV 0

EPA SAMPLE NO.

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP
Matrix: _WATER_
! Solids for Sample: _0.0

Contract:

SAS No.:

V23S

SDG No.: V19AR
Level (low/med): -LOW

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Analyte

Aluminum
Barium
Cadmium
Calcium_
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver
Sodium_
Zinc_

Control
Limit

%R

75-125
75 - 12 575-125
75-125
75-125
75-125
75-125
75-125_
75-125
75-125
75-125_

7.5-125_

Spiked Sample
Result (SSR)

6761.1950_
4874.5350_
4653.2750_
7272.5350_
4865.0400_
5316..1400_
4796.8900_
4798.5050_
4767.9450_
5036.9250_

2118978.6400
4943.2750_

C
Sample

Result (SR)

1543.7350
30.0000
40.0000

2593.1700
55.0000
244.8400
320.0000
107.4350

15.0000
77.7750

2263215.7400
70.9950

C

U
U

U

Spike
Added (SA)

5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00

Comments:
NOCONTROL LIMITSIFSAMPLE_>_4XSPIKEADDED

FORM V (Part 1) - IN

74o%

104.3
97.5
93.1
93.6
97.3

101.4
95.9
93.8
95.4
99.2

-2884.7
97.4

M

P_
P_
P_
P_
P_
P
P
P
PP_
P_

ILMO2. 1



U.S. EPA - CLP

SA . WHC-SD-WM-DP-05 3 REV 0
SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

Lab Name: WHCPAL

Lab Code:
Matrix: WATER

Case No. : 107AP

Contract:

SAS No.:

% Solids for Sample: _0.0

V

SDG No. :
Level (low/med):

23S2

V19AR
LOW

Concentration Units (ug/L or mg/kg dry weight) : UG/L

Analyte

Aluminum
Barium
Cadmium
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver_

ium-
U ~~~ _

Control
Limit

%R

75-125
75-125
75-125
75-125
75-125
75-125
75-125_
75-125
75-125
75-125

75--125_

Spiked Sample
Result (SSR)

6732.8800_
5005.6900_
4839.1400
7069.2950_
5021.4750_
5195.6000_
4822.0800_
4922.3050
4923.3300
4975.7550_

2150139.3450
5040 . 6100

C
Sample

Result (SR)

1543.7350
30.0000
40.0000

2593.1700
55.0000
244.8400
320.0000
107.4350
15.0000
77.7750

2263215.7400
70. 9950

C

U
U

U

U

U

Spike
Added (SA)

5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00

Comments:
NOCONTROLLIMITSIFSAMPLE_>_4XSPIKEADDED_

FORM V (Part 1) - IN

743

Q

103.8
100.1

96.8
89.5

100.4
99.0
96.4
96.3
98.5
98.0

-2261.5
99.4

M

P
P-
P_
P_
P_
P_
P_
P
P
P
P
P_

ILMO2 .1



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

6
DUPLICATES

Contract:

SAS No.:

EPA SAMPLE NO.

V23D

SDG No.: V19AR

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

0.0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight):

Analyte

Aluminum
Barium
Cadmium_
Calcium
Chromium
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium_
Zinc_

Control
Limit Sample (S)

1543.
30.
40.

2593.
55.

244.
320.
107.

15.
77.

2263215.
70.

7350
0000
0000
1700
0000
8400
0000
4350
0000
7750
7400
9950

C

U
U

U

U

FORM VI

Duplicate (D)

1292.
30.
40.

1895.
55.

177.
320.

97.
15.
71.

2194277.
63.

IN

744

0.0

UG/L_

C

0750
0000
0000
8850'
0000
6650
0000
8650
0000
0100
3450
3250

RPD

17.7

31.1

31.8

9.3

9.1
3.1

_11. 4

Q

*

ILMO2. 1



U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

WHC-SD-WM-DP-053 REV 0

L, Name: WHC_PAL.

Lab Code: Case No. : 107AP

Contract:

SAS No.: SDG No.: V19AR

Solid LCS Source: ____

Aqueous LCS Source: SST4

Analyte

Aluminum_
Barium
Cadmium
Calcium_
Chromium_
Iron -
Lead_
Magnesium
Manganese
Silver
Sodium_

Aqueous (ug/L)
True Found 6R

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

5486.46
4501.88
4309.24
5951.98
4524.18
4690.86
4389.66
4550.29
4451.80
4436.48

10802.73
4517.07

109.7
90.0
86.2

119.0
90.5
93.8
87.8_

_91.0
89.0
88.7

216.1
90.3

True Found
Solid (mg/kg)

C Limits

FORM VII - IN
ILMO2 .1



U.S. EPA - CLP

WHCSD-WMDP-053 REV 0

Lab Name: WHCPAL

9 EPA SAMPLE NO.
ICP SERIAL DILUTION

V23L
Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19AR

Matrix (soil/water) : WATER Level (low/med) : LOW_

Concentration Units: ug/L

Analyte

Aluminum
Barium_
Cadmium_
Calcium_
Chromium-
Iron -
Lead_
Magnesium
Manganese
Silver_
Sodium_
Zinc -

Initial Sample
Result (I)

308.75
6.00-
8.00_

518.63
11.00
48.97
64.00
21.49

3.00
1S.56_

452643.19
14.20

C

U
U

U

U

U

Serial
Dilution

Result (S)

301.14
30.00
40.00

537.66
55.00

105.00
320.00
25.00
15.00
30.00

464252.08
82.62

FORM IX - IN

746

QC

U
U

U
U
U
U
U
U

%
Differ-

ence

2.5

3.7

100.0

100.0

100.0
2.6

481.8

ILM02 .1



WHC-SD-WM-DP-0
53  REV 0 U.S. EPA - CLP

Instrument Detection Limits (Quarterly)

Lab Name: WHCPAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19AR

ICP ID Number: ICP-1 Date: 11/08/93

Flame AA ID Number :

Furnace AA ID Number

|Wave-
length Back- CRDL IDL

Analyte (nm) ground | (ug/L) (ug/L) M

Aluminum| 308.22 |_ _ _ 38.0|P_|
|Barium I:493.41 |1| | _ 6.0|P_|
'Cadmiuii 226.50_ |_ | a.o:PI
!Calcium 393.37' | |-- 9.0|P |
|Chromium 1267.721 | -1.0| P|
|Iron_ | V259.94 | | | 21.01P |
|Lead |220.35 |_|_ - 64.0|P_ |
Magnesium 279.55 | 5.0|P_|
IManganese 257.61F || | 3.O|P:
|Silver |r328.07: || 6.0P_|
|Sodium 589.892 || 28.01P|
|Zinc 213.86 | 3.0|P:|

FORM X I I I2.

I ___________ ___________I__________ I __________I__________

I I I I - |

I __ _ __ _ __ _ __ I_ __ _ __I _ __ __ _ _ __ _ -I__

I I I -

FIRM X - I ILM2.

-747



Lab Name: WHCPAL

ICP ID Number: ICP-1

I I I

Wave-:
length

| Analyte (nm) |
I I I
I __ _ _ _ _I __ _ _ _I

|Aluminum | 308.22 1
|Barium | 493.41 |
|Cadmium | 226.50|
|Calcium | 393.37 |
|Chromium: 267.72:
|Iron _ 259.94 |
|Lead |220.35-
Magnesium|~279.55
Manganese| 257.61
|Silver_ |328.07
:Sodium | 589.89
|Zinc _ 213.86:

WHC-SD-WM-DP-053 REV 0

Factors (Annually)

Contract:

SAS No.:

Date:

SDG No.: V19AR

01/29/93

| Interelement Correction Factors for

Al Ca Fe Mg

|0.0000000| 0.0000000 1 0.0000000: 0.00O000O |01
i0.0000000 o .ooooooo 0.0000000|I 0.00000_0||

:_0.0000000o .o|ooooooo: 0.0000000|: 0.0000000|
| 0.0000000|0.0000000 0.0000000|0.00000oo
| 0.0000000| 0.0000000 | 0.000000010.0000000| |
'T0.0000000| 0.0000000 |0.000000[ 0.0000000| |
0.0000000| 0.000000: |o.ooooooooo0.0000000

|0.00000000.0000000 0.00000001 0.0000000 |
|0.0000000| 0.0007007 |0.0000000|_0.0000000|

0.0000000 o .0oooooooo: 0.0000000| o .ooooooo:
0.0000000!0.0000000_| 0.0000000|0000ot0 |

I.0 0 0 | .0 0 0 _ _I00 0 0 _0 0 0 0 0

FORM XI (Part 1) - IN

748

U.S. EPA - CLP

11A
ICP Interelement Correction

Lab Code: Case No.: 107AP

Comments:

ILMO2.1



U.S. EPA - CLP

WHC-SD-WM-DP-05 3  REV 0 12
ICP Linear Ranges (Quarterly)

Lab Name: WHCPAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19AR

ICP ID Number: ICP-1 Date: 09/29/93

| | Integ. | Concentration |
| | Time | (ug/L)|

Analyte : (sec.) M |

Auminum | .|300000.0 | |
IBarium ' 5.00| 10000.0|P
|Cadmium | 5.001 10000.0 | P |
:Calcium: 5.00: 10000.0|:P-:
|Chromium] 5.00: 30000.0 P_|
|Iron | 5.00: 50000.01 P1|
|Lead | 5.00: 10000.0 P |
|Magnesium| 5.00: 10000.0 | P
|Manganese: 5.001 - 10000.0 P1
Silver I 5.00: ______soo.o-:-P-
Sodium=_ 1=5.00: 1000000.0 P1
|Zinc_ _ 5.00: 100000.0|:P_:

Comments:

FORM XII -IN ILM2.1

-743



U.S. EPA - CLP

13
PREPARATION LOG

WHC-SD-WM-DP-053 REV 0

Lab Name: WHC_PAL_

Case No.:_107APLab Code:

Method: P

Contract:

SAS No.: SDG No.:V19AR

EPA
Sample

No.

LCS_
PB3
V23
V23D__
V23S
V23S2

Preparation
Date

11/19/93
11/19/93
11/19/93_
11/19/93
11/19/93
11/19/93

ILMO2 .1FORM XIII - IN

750

Weight
(gram)

Volume
(mL)

25
25
25
25
25
25



U.S. EPA - CLP

14 WHC-SD-WM-DP-053 REV 0ANALYSIS RUN LOG

Lab Name: WHC_PAL_

Lab Code: Case No.: 107AP

Instrument ID Number: ICP-1

Contract:

SAS No.:

Method: P

SDG No.:V19AR

Start Date: 11/29/93 End Date: 11/29/93

EPA
Sample

No.

ICB
ICSA__
RINSE_
PB
LCS_
V2 3L__
V23LAV23DL
V23A

V23__
V23V2 3D___
CCV2
CCB2
ICSA__
RINSE
CCV3
CCB3

D/F ITimel % R

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1343
1345
1348
1353
1357
1401
1405
1409
1413
1417
1420
1425
1428
1432
1435
1439
1442
1447
1449
1452
1454

Analytes

A B C C C F P M M A N Z
L A D A R E B G N G A N

X X X X X X X X X X X X
X X X X X X X X X X X X

x

x
x
X

x
x
X

FORM XIV - IN

751

ILM02 .1

-



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
v/9-23 ' 02-// - /

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist: Date:

Starting Time: Temperature

Ending Time: 0 Chemist: e c

Comments:

Description Lab ID Description Lab ID

1 6 rn V/l - s- 11

2 12

3 /un-zy 13

4/0 414 L12 23- 14 .
510 ' 15,

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ZV C-5/) i wod -c, '/ccr

A-6000-881 103/92)



WHC-SD-WM-DP-05 3  REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

/&cfl t$ / , $' ZcA

BESTAVAILABLE C

54.6800-061 1R-10 31

OPY

753

St'-.1 NO sample Awn, 0.10 Tno me ainind P1nomy

1 20.-30--A 2-93 15:14 25
Determ~natol Method Slandald Result units Charge Cod. Reurn

:2 LA-505 -151 uG/XL NLT7 C
Sar'ple Se Cus-om-r 10

Remarks. Calcutat 0s. C5II5massT sm:< COMP LE TE DAL7
SEE WARD'S PACKAGE

Analyst - 1 Araist - 2 Analyst - 3 Analyst - 4 Analyst - 5

Date 
t ee Com'eled tat un. Mg' //-3-'

Selts No Samele Pom1n! Dale Time Issued P'orly

V1 19. -- 550 107-AP .3- :-.s o:1 2
OeiermratOr Method SIneard Pesfll Un! Charge Cede Retuns

Iop LA-U -- 15I 2; IkECOVEBY WiLl? C
Ssmple sze Cusloner ID

C r' 20 4 rea rryfp ;4- STD
Rem.,ks. Calcul'.ors. Allws-
lst STD Digested STD CUMrLEILuLff

tum;esl.d - birec SEE WARD'S PACKAGE
Ss-q 3'u'oR

AnalySI - I Anry St - 2 Analyst *3 AWlyst - 4 Analyst 5

Nr'MS MrS "~ r

Dat. Tnie Comrrieed Lab Jn' Mg //30-13

4-600-061 11-10 -31



WHC-SD-WM-DP-05 3 REV 0

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Seral No Samle Pont Dae Time Issued P.Ority

V .- 70'ZjU 2 f7-A C- i-3 3:IO -
eie'm~naton Metnod Standaid Resul Units CIarge Code Reruns

IP LA-505-1Ti uG/ML N1L17 0
Sample Site customer ID

? st-,e s /4fA.-. - /,.4-., C107-AP-B
Results COMPLETEDJL/ d.1/73

SEE WARD'S PACKAGE

Analyst - 1 Analyst - 2 Analyst - 3 Analyst .4 Analyst - 5

H'sH I Hs HisHSHs

Date Tine Compled Lab Unt Mg, // - -931

5J-60.-O6t A -tO- 835

seral No Sample Pont Date Titl lsSud Priorrty

V 23.-385:] 107-AP 8- 3-93 8:30 25
Dermnaton Metnod staneard Resu tnts Chage code Reron,

ICP LA-505-151 uG/ML NIL17 0
Sample Size Customer ID

S ., a - / 107-AP-B
Rem. k. cacraM ED .|/at

SEE WARD'S PACKAGE

Analyst - I AnalyS -2 Analyst - 3 Analyst - 4 Analyst S

Dale Trne Comoleted Lab Unit Mgr ,/...g 4 r

54-6800-0' AR-1O- 831

BEST AVAILABLE COPY

754



WHC-SD-WM-DP-053 REV 0
INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Serial No Sample Po'nt Date Time Issued Priorty

V 23.-395O 107-A? a- 3-93 :31 26
Deiefmnaon Method Stancad Resull Uns Clarge Code Reruns

ICP LA-505-151 % RECOVERY N1L17 0
Salpte s, Customer 10

? at ,4 /v - 107-AP-B
Rem.ars. C.la.. oRses COMPLETRED.u /l
SPIKE SAMPLE
SPIKE ID Lo0 SEE WARD'S PACKAGE
SPIKE VOLM -

Analyst - Analyst - 2 Analyst - 3 Analyst - A Analyst- 5

Date Ti.e Completed Lab Unit Mgr If-3o.

Svual No Samle, Pont Date Tume Issued PrIority

V 23.-SO 5Q 107-A? 8- 3-93 8:31 26
Determmruatlo, Method Standard Resut Units Charge Cooe Reruns

ICp LA-55- 51 % RECVERY N1LI7 1
Samie Sre Customr ID

7 5.-C ,.' ) . 107-AP-B
Remarks. Cue llaions Results

SArIPLE SPIKE COMPLETED 4LI 2a/IL
DIPLICATE SEE WARD'S PACKAGE

JPIKE ID Jo-x
SPIKE VOL 4-4c

Analyst - I Analyst - 2 Analyst - 3 Anatyst - 4 Analyst -5

Dale Tne Complered Labtt Mg, t/-So-.

SA-6800-O6t S -10- 531

BESTAVAILABLE COPY



Identity 1: WP-284 Identity 2: WP-284
Task name : TWC93
Sample Weight : 1.0000 Solution Volume

1:39 PH Movember 29, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
2.860
3.233

113.048

Zn

(ppb)
12.047
0.580
4.811

Ce

(ppb)
52.422
15.455
29.482

Mo

(ppb)
-5.353
2.074

38.736

Mn

(ppb)
11.078

0.424
3.827

Sr
(ppb)

0.179
0.102
56.695

Ni

(ppb)
21.412
7.133

33.311

Sm

Cppb)
-35.507
14.868
41.872

So

(spb)
48.489

5.327
10.986

Sb
Cppb)
-11.736

14.789
126.016

Bi
(ppb)
-45.842
34.715
75.727

La

(ppb)
7.618

11.499
150.937

Ba
(ppb)

30.096
0.226
0.751

Ag
(ppb)

3.770
0.452

11.996

V

(ppb)
140.084

0.737
0.526

Si

(ppb)
367.222

4.515
1.229

Fe

(ppb)
25.488
3.348

13.135

P
(ppb)

14.600
9.521

65.212

Pb
(ppb)

18.932
7.917

41.818

Be

(ppb)
29.585
0.313
1.059

AL

(ppb)
132.212

7.645
5.782

Ca

(ppb)
28.012
0.158
0.564

S
(ppb)
180.185

3.424
1.900

Ti
Ippb)

2.579
0.837

32.469

TI
(ppb)

80.754
29.555
36.599

WHC-SD-WM-DP-053 REV 0

Co

(ppb)
4.003

1.763
4.006

Cr

(ppb)
1.214
2.885

237.705

Mg
(ppb)

0.000
0.185

3920935.687

Cd

(ppb)
9.427

2.150

22.806

Cu

(ppb)
5.426
0.319
5.873

Nd

(ppb)
-2.834
3.578

126.248

As
(ppb)

3.895
14.963

384.170

B .
(ppb)

35.854
1.826
5.094

Li

(ppb)
-2.081
0.619

29.730

U
(ppb)
335.637
78.354
23.345

Ma
(ppb)

68.388
6.629
9.694

K

(ppb)
56.590
26.389
46.631

V

y,j7 ~I (9

/C?
If

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO

756
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Identity 1: ICV Identity 2: Quality Control

Task name : TWC93
Sample Weight : 1.0000 Solution Volume 1.00

ik Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)
5079.636

6.146
0.121

Zn

(ppb)
5233.875

9.284
0.177

Ce
(ppb)
5035.214

23.777
0.472

No

(ppb)
5089.423

5.011
0.098

Mn

(ppb)
5058.683

1.921
0.038

Sr
(ppb)
5049.336

4.569
0.090

Ni

(ppb)
5097.733

7.281
0.143

SM
(ppb)
5031.871

2.478
0.049

S.
(ppb)
4696.439

58.381
1.243

Sb
(ppb)
4828.471

134.289
2.781

Bi

(ppb)
4978.343

57.401
1.153

La

(ppb)
5064.528

6.952
0.137

Ba

(ppb)
5123.902

6.091
0.119

Ag

(ppb)
5092.714

5.745
0.113

V

(ppb)
5197.543

5.817
0.112

1:42 PH November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
4693.182

8.217
0.175

Fe

(ppb)
5061.380

9.351
0.185

P

(ppb)
5148.430

77.932
1.514

Pb
(ppb)
5092.474
44.783

0.879

Be
(ppb)
5261.456

8.695
0.165

AL

(ppb)
4866.547

10.837
0.223

Ca

(ppb)
5100.020

5.569
0.109

S
(ppb)
5024.711

28.130
0.560

TI

(ppb)
4970.064

6.398
0.129

TI

(ppb)
4863.236

27.229
0.560

Co

(ppb)
5166.323

5.037
0.097

Cr

(ppb)
5182.662

6.624
0.128

Ng
(ppb)
4997.509

4.874
0.098

Cd

(ppb)
5121.372

13.491
0.263

Cu
(ppb)
5215.870

7.436
0.143

Nd

(ppb)
5185.875

24.335
0.469

As
(ppb)
4962.252

0.612
0.012

B
(ppb)
5010.859

1.668
0.033

Li
(ppb)
5057.236

9.596
0.190

U

(ppb)
-253.373

30.158
11.903

Na

(ppb)
5042.136

3.442
0.068

K

(ppb)
5162.150

51.883
1.005

757



Identity 1: ICB

Task name : TWC93
Sample Weight :

Identity 2: Quality ControL

1.0000 Solution Volume :

1:45 PH Novenber 29, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
2.970
1.711

57.600

Zn

(ppb)
8.138
0.705
8.667

Ce
(ppb)

19.503
6.741

34.566

Mo

(ppb)
4.642
0.776

16.715

Mn

(ppb)
1.091
0.359

32.882

Sr
(ppb)

3.505
0.123
3.520

MiI

(ppb)
1.972
2.433

123.344

Sm
(ppb)

-14.858
13.647
91.854

so

(ppb)
95.197
12.443
13.070

Sb

(ppb)
-11.736

1.849
15.752

Bi
(ppb)

-51.289
27.573
53.761

La

(ppb)
13.741
2.559

18.624

Ba

(ppb)
4.222
0.209
4.949

Ag

(ppb)
6.609
0.899

13.604

V

(ppb)
7.238
0.279
3.849

Si

(ppb)
-2.371
1.409

59.417

Fe
(ppb)

9.166
3.021

32.962

P

(ppb)
41.609
6.233

14.980

Pb

(ppb)
-0.814
15.553

1911.157

Be
(ppb)

3.619
0.271
7.500

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
11.035
2.541

23.024

Ca

(ppb)
21.947

0.088
0.402

S

(ppb)
105.748
22.216
21.009

TI

(ppb)
5.116
0.209
4.091

TI

(ppb)
64.552
8.564

13.266

Co

(ppb)
-0.326

1.643
503.190

Cr

(ppb)
0.703
2.431

345.639

Mg
(ppb)

3.149
0.185
5.882

Cd

(ppb)
2.922
0.412

14.095

Cu

(ppb)
5.704
0.752

13.187

Nd

(ppb)
-17.842
35.841

200.882

As

(ppb)
-7.967
1.835

23.032

B
(ppb)

18.523
4.935

26.640

Li

(ppb)
1.939
0.404

20.849

U

(ppb)
207.305

17.098
8.248

Na

(ppb)
-2.069
4.294

207.599

K

(ppb)
41.699
26.389
63.283



Identity 1: ices-i Identity 2: icas
Task name : TWC93

1:48 PH November 29, 1993

SampLe Weight : 1.0000 SoLution VoLLue : 1.00
r ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
11.673

1.944
16.656

Zn

(ppb)
39.603
0.171
0.433

Ce

(ppb)
-81.253

11.546
14.210

Mo

(ppb)
1.498
2.566

171.303

Mn
(ppb)

30.721
1.231
4.006

Sr
(ppb)

8.544
0.199
2.334

Ni
(ppb)

2.549
1.274

49.970

SON

(ppb)
-22088.308

12.716
0.058

S.

(ppb)
107.279
19.814

18.470

Sb
(ppb)
-65.101
54.558

83.805

Bi
(ppb)
-52.355
21.178
40.450

La

(ppb)
31.574

2.624
8.309

Ba

(ppb)
4.909
0.274
5.576

Ag

(ppb)
-20.136

1.185
5.885

V
(ppb)

6.756
1.004

14.868

Si
(ppb)

66.146
1.280
1.935

Fe

(ppb)
94209.898

136.074

0.144

P

(ppb)
151.724
25.950

17.103

Pb
(ppb)
-168.119

1.771
1.053

Be

(ppb)
3.619

0.271

7.500

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
247168.608

793.786
,0.321

Ca

(ppb)
183015.552

280.465
0.153

S

(ppb)
336.807

8.340
2.476

TI

(ppb)
2.860
0.608

21.263

Co

(ppb)
-2.285

1.444
63.181

Cr

(ppb)
17.996
3.224

17.915

Ng
(ppb)

190279.571
119.112

0.063

Cd

(ppb)
20.524

1.623
7.907

Cu

(ppb)
7.860
0.843

10.727

Nd
(ppb)
-494.605

29.543
5.973

As

(ppb)
-98.279

3.481
3.542

B

(ppb)
-82.323

3.748
4.552

Li

(PPb)
0.627
0.471

75.103

U
(ppb)
213.886
79.179
37.019

Na

(ppb)
99676.286

334.129

0.335

K

(ppb)
-21.585
50.048

231.863

TL

(ppb)
10.209
18.143

177.715

753



Identity 1: xxx Identity 2: rinse

Task naw : TWC93
1:53 PM Novenber 29, 1993

Sample Weight : 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

2.535
1.065

42.017

Zn

(ppb)
1.088
0.113

10.414

C.

(ppb)
20.268
6.293

31.049

No

(ppb)
-1.008
2.220

220.305

Mn
(ppb)

-2.708
0.260
9.609

Sr
(ppb)

0.179
0.102

56.695

Ni

(ppb)
-0.065
1.500

2312.646

Sm
(ppb)

-1.642
8.702

529.955

S.
(ppb)

19.537
22.646

115.918

Sb

(ppb)
-19.207

19.476
101.403

Bi
(ppb)

-48.317
23.867
49.396

La
(ppb)

-1.608
2.584

160.711

a
(ppb)

0.068
0.208

307.448

Ag
(ppb)

1.236
1.369

110.706

V

(ppb)
3.378
1.474

43.635

Si

(ppb)
1.482

4.764
321.471

Fe

(ppb)
8.664
6.614

76.345

P

(ppb)
56.153
14.394
25.634

Pb

(ppb)
2.497
6.617

264.928

Be
(ppb)

0.452
0.415

91.651

WHC-SD-WM-DP-053 REV 0

At
(ppb)

18.030
4.426

24.548

Ca

(ppb)
22.306
1.848
8.285

S
(ppb)

-15.077
10.810
71.695

TI

(ppb)
0.887
0.735

82.892

TI

(ppb)
2.915

31.221
1071.072

Co
(ppb)

-1.763
2.094

118.808

Cr
(ppb)

1.220
2.614

214.348

Mg
(ppb)

22.537
1.855
8.233

Cd

(ppb)
0.436
1.297

297.466

Cu

(ppb)
-1.806
0.209

11.549

Nd
(ppb)

37.935
23.113
60.928

As
(ppb)

-9.130
10.016

109.711

B

(ppb)
-0.108
2.404

2225.424

Li

(ppb)
-0.570
0.857

150.250

U

(ppb)
39.487
9.872

25.000

Na
(ppb)

-0.578
5.144

889.211

K
(ppb)
-81.147
46.495
57.298

760



Identity 1: V20 dig bLk 107ap Identity 2: direct

Task naw : TWC93
SaupLe Weight : 1.0000 SoLution Volune 1.00
r ok Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
3.102
0.848

27.337

Zn

(ppb)
14.025
0.669
4.772

Ce
(ppb)

28.651
13.096
45.710

Mo

(ppb)

-0.680
1.286

189.046

Mn
(ppb)

-1.832
0.383

20.904

Sr
(ppb)

0.448
0.066
14.846

Mi

(ppb)
0.920
1.696

184.230

S.
(ppb)

-31.377
7.570

24.126

Se
(ppb)

27.986
20.045

71.624

Sb

(ppb)

-37.351
40.670
108.885

Bi

(ppb)
-31.214
22.023
70.555

La

Cppb)
10.577
4.543

42.956

B.

(ppb)
1.259
0.131

10.434

Ag
(ppb)

1.982
0.435

21.932

V

(ppb)
-0.803

1.950
242.688

1:57 PH November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
282.658

1.837
0.650

Fe

(ppb)
58.008
13.944
24.038

P

(ppb)
22.911
12.466
54.411

Pb

(ppb)
15.033
8.648

57.529

Be

(ppb)
0.452
0.415

91.651

AL

(ppb)

180.281
24.404
13.537

Ca

(ppb)
310.462

31.129
10.027

S

(ppb)
0.202
5.484

2716.248

TI

(ppb)
2.256
0.571

25.310

TL

(ppb)
17.712
24.760

139.794

Co

(ppb)
-5.484
1.666

30.375

Cr

(ppb)

-0.167
0.788

470.793

No
(ppb)
114.105
29.816
26.130

Cd

(ppb)
1.948
1.606

82.456

Cu

(ppb)

1.810
0.525

29.011

Nd
(ppb)

34.510
12.392
35.910

AS

(ppb)
-9.269
3.234

34.889

a
(ppb)
337.798

0.952
0.282

Li

(ppb)

-0.513
0.342

66.667

U
(ppb)

138.203
43.030
31.135

Na
(ppb)
699.000

16.255
2.325

K

(ppb)
26.809
9.672

36.076

761



Identity 1: V19 dig std 107ap Identity 2: 5m1 in 25ml

Task name ;TWC93

Saupte Weight 1.0000 SoLution Volum 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
Z R.S.D.

Zr

(ppb)
896.442

7.012
0.782

Zn

(ppb)

903.414
5.291
0.586

Ce

(ppb)
940.115

7.264
0.773

Mo

(ppb)
888.069

6.812
0.767

Mn

(ppb)
890.361

5.113
0.574

Sr
(ppb)
923.043

6.422
0.696

Ni

(ppb)
889.378

6.553
0.737

Sol
(pph)
852.420

12.472
1.463

Se

(ppb)
833.129
37.207
4.466

Sb
(ppb)
783.403

16.116
2.057

Bi
(ppb)
796.453

12.041
1.512

La
(ppb)
964.422

7.032
0.729

Ba
(ppb)
900.377

6.051
0.672

Ag
(ppb)
887.2%

5.0 96

0.574

V

(ppb)
911.907

6.071
0.666

Si

(ppb)
5631.509

34.223
0.608

Fe
(ppb)
938.172

7.186
0.766

P

(ppb)
874.740

14.394
1.646

Pb

(ppb)
877.931

26.3%9
3.006

Be
(ppb)
914.245

5.891
0.644

2:00 P November 29, 1993

WHC-SD-WM-DP-053 REV 0

AL
(ppb)
1097.293

5.834
0.532

Ca

(ppb)
1190.395

4.669
0.392

S

(ppb)
859.992

8.099
0.942

TI

(ppb)
876.009

6.081
0.694

TI
(ppb)
782.113

41.512
5.308

Co
(ppb)
898.920

4.943
0.550

Cr

(ppb)
904.835

1.041
0.115

Mg

(ppb)
910.058

4.380
0.481

Cd

(ppb)
861.848

4.528
0.525

Cu
(ppb)
927.796

5.097
0.549

Nd

(ppb)
938.924
33.458
3.563

As

(ppb)
867.881

11.407
1.314

a

(ppb)
1699.822

21.161
1.245

Li
(ppb)
910.234

4.355
0.478

U

(ppb)
75.683
39.896
52.715

Na
(ppb)
2160.546

12.842
0.594

K

(ppb)
942.571

40.266
4.272

762



Identity 1: V23 sam diL 107ap Identity 2: 5mL in 25m-lmL-4mL

Task name TWC93
Sawpte Weight : 1.0000 SoLution Volume : 1.00

Or k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

5.783
3.934

68.029

Zn

(ppb)
16.524
0.343
2.074

Ce

(ppb)
66.399
20.966
31.576

No

(ppb)
3.094
1.618

52.279

Mn

(ppb)
-2.229
0.259

11.612

Sr

(ppb)
0.358
0.197

54.981

Ni

(ppb)
2.331
5.080

217.909

so

(ppb)
-32.203
27.852
86.487

Se
(ppb)

70.486
13.729
19.47

Sb.
(ppb)

-20.274
59.931

295.601

Bi

(ppb)
-24.196

6.898
28.508

La

(ppb)
9.161
2.651

28.934

Ba

(ppb)

1.484
0.442

29.752

Ag

(ppb)
3.773

1.736
46.004

V

(Ppb)

2.252
0.965

42.844

Si

(ppb)
1925.310

1.587
0.082

Fe

(ppb)
5.273
4.333

82.168

P

(ppb)
887.206

15.686
1.768

Pb
(ppb)

25.843
35.243

136.371

Be

(ppb)
-0.181
0.271

150.003

2:04 PH November 29, 1993

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
60.227

5.021
8.338

Ca

(ppb)
107.532

0.324
0.302

S

(ppb)
30.991
10.386
33.514

Ti

(ppb)
2.176
0.939

43.141

TI

(ppb)
60.468
15.741
26.032

Co

(ppb)
-4.113
3.049

74.129

Cr

(ppb)
-1.118
2.839

253.789

(ppb)
3.952
0.283
7.160

Cd

(ppb)
-1.416

0.686
48.462

Cu

(ppb)
-1.806
0.834

46.196

Nd

(ppb)
-11.788
37.786

320.554

As

(ppb)
-13.828

7.984
57.737

B

(ppb)
1.679
2.149

127.999

Li

(ppb)
-1.939
0.550

28.364

U

(pwb)
269.826
72.765
26.967

Na

(ppb)
92850.415

885.946
0.954

K

(ppb)
3278.509

30.754
0.938

763



Identity 1: V23 dup diL 107ap Identity 2: SaL in 25mi-1mL-4mt
Task name : TWC93

Sample Weight : 1.0000 Sotution VolLm : 1.00
On-Peak Integrations : 3

Zr
(ppb)

Mean 1.548
S.D. 0.647
% R.S.D. 41.803

Mean
S.D.
% R.S.D.

Zn
(ppb)

2.573
0.928

36.066

Ce
(ppb)

25.858
8.729

33.759

No

(ppb)
-4.374
0.368
8.408

Mn
(ppb)

-2.273
0.546

24.018

Off-Peak Integrations : 1

Sr
Cppb)

0.281
0.059

20.830

mi
Cppb)

6.139
0.846

13.784

So
(ppb)

-24.769
19.247
77.706

So
(ppb)

34.849
35.697

102.434

Sb
(ppb)

-46.957
65.801

140.132

Bi
(ppb)
-36.926

8.685
23.520

La

(ppb)
9.155
7.015

76.626

Ba
(ppb)

0.782
0.478

61.077

Ag
(ppb)

3.326
1.319

39.657

V
(ppb)

0.644
1.551

240.842

Si
(ppb)
1804.969

4.383
0.243

Fe
(ppb)

7.785
2.470

31.729

P
(ppb)
783.324

18.699
2.387

Pb
(ppb)

-3.649
12.742

349.154

Be
(ppb)

0.090
0.271

299.986

2:08 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

At
(ppb)
48.774

5.353
10.974

Ca

(ppb)
85.582

0.235
0.274

S

(ppb)
19.233
4.423

22.999

Ti
(ppb)

0.806
0.488

60.578

TL
(ppb)

46.877
11.995
25.588

Co
cppb)

-5.223
1.689

32.331

Cr
(ppb)

0.703
1.540

218.969

Ng
(ppb)

3.334
0.185
5.556

Cd
(ppb)

-3.829
0.910

23.779

Cu
(ppb)

-1.598
0.552

34.545

Nd
Cppb)

-9.498
18.069

190.244

As
(ppb)

-8.454
4.950

58.549

B
(ppb)

-1.841
0.338

18.370

Li

(ppb)
-2.281
0.346

15.155

U
(ppb)
207.305
51.295
24.744

Ma
(ppb)

88732.583
542.176

0.611

K

(ppb)
3133.327

43.373
1.384

764



Identity 1: V23 post spk 107ap Identity 2: lmi sampLe - 4mt
Task nag.e : TWC93
SampLe Weight 1.0000 SoLution VoLwmi 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
995.268

2.733
0.275

Zn
(ppb)
1007.479

3.456
0.343

Ce

(ppb)
988.384

23.433
2.371

Mo

(ppb)
992.765

8.344

0.841

Mn

(ppb)
985.951

3.289
0.334

Sr

(ppb)
991.947

4.333
0.437

NI

Cppb)
1001.012

2.557
0.255

SIR
(ppb)
973.013

12.390
1.273

S.
(ppb)
892.720

33.006
3.697

Sb
(ppb)
881.595

95.002
10.776

Bi
(ppb)

940.514
6.313
0.671

La

(ppb)
996.007

10.540
1.058

Ba
(ppb)
1007.288

3.990
0.396

Ag
(ppb)
909.664

5.157
0.567

V

(ppb)
1017.733

0.737
0.072

Si

(ppb)
2973.374

2.799
0.094

Fe
(ppb)
1000.072

4.858
0.486

P

(ppb)
1880.314

47.057
2.503

Pb

(ppb)
967.479

8.411
0.869

Be
(ppb)
1020.462

3.803
0.373

2:12 PH November 29, 1993

WHC-SD-WM-DP-053 REVO

AL

(ppb)
1014.123

6.028
0.594

Ca

(ppb)
1116.041

5.017
0.450

S

(ppb)
994.632

26.368
2.651

TI

(ppb)
972.560

2.811
0.289

TL

(ppb)
973.265
29.979

3.080

Co

(ppb)
994.367

4.257
0.428

Cr

(ppb)
1005.363

3.797
0.378

Mg
(ppb)
974.458

2.884
0.2%

Cd
(ppb)
982.567

5.140
0.523

Cu

(ppb)
1033.913

3.443
0.333

Nd

(ppb)
1105.444

26.422
2.390

As
(ppb)
952.725

14.613
1.534

B
(ppb)
979.111

3.059
0.312

Li

(ppb)
995.025

9.633
0.968

U

(ppb)
42.777

132.565
309.8%

Na
(ppb)

95299.784
993.079

1.042

K

(ppb)
4317.118

3.224
0.075

765



Identity 1: CCV

Task nae : TWC93
Sample Weight :

Identity 2: Quality Control

1.0000 Solution Volume :

2:16 PH Noveiber 29, 1993

1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
4897.531

13.858

0.283

Zn

(ppb)
5137.478

6.362
0.124

Ce
(ppb)
4741.937

11.455
0.242

No
(ppb)
4817.675

9.049
0.188

Mn
(ppb)
4873.630

16.798

0.345

Sr

(ppb)
4856.846

6.631

0.137

NI

(ppb)
4878.260

16.876
0.346

SIR
(ppb)
4903.018

9.912
0.202

Se

(ppb)
4506.077

31.902
0.708

Sb
(ppb)
4705.732

77.201
1.641

Bi
(ppb)
4871.981

18.223
0.374

La

(ppb)
4906.071

32.324
0.659

Ba
(ppb)
4952.835

8.541
0.172

Ag

(ppb)
4889.668

8.579
0.175

V

(ppb)
5009.855

13.836
0.276

Si

(ppb)
4536.178

8.947
0.197

Fe
Cppb)
4878.316

19.487
0.399

P

(ppb)
4772.378

10.796
0.226

Pb

(ppb)
4912.898

38.595
0.786

Be

(ppb)
4974.471

9.367
0.188

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
4710.993

20.969
0.445

Ca
(ppb)
4955.595

11.742
0.237

S
Cppb)
4727.024

9.121
0.193

TI

(ppb)
4762.904

8.515
0.179

TL

(ppb)
4684.760

22.825
0.487

Co

(ppb)
4902.242

8.270
0.169

Cr

(ppb)
4937.751

20.257
0.410

Mg
(ppb)
4763.372

8.062
0.169

Cd

(ppb)
4852.937

14.129
0.291

Cu

(ppb)
5098.070

8.792
0.172

Nd
Cppb)
5252.972

80.597
1.534

As
Cppb)
4764.296

41.880
0.879

B
(ppb)
4922.795

16.429
0.334

Li
(ppb)
4999.045

2.365
0.047

U

(ppb)
-335.637

39.487
11.765

Na

(ppb)
4990.529

8.043
0.161

K
(ppb)
5020.691

35.900
0.715

766



Identity 1: CCB Identity 2: QuaLity Control
Task name - TWC93

Sample Weight : 1.0000 Solution Volue 1.
C ik Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
3.669
3.064

83.522

Zn

(ppb)
5.022
0.409
8.139

Ce
(ppb)

27.936
9.456

33.850

Mo
(ppb)

4.719
1.447

30.664

Mn

(ppb)
-1.090
0.289

26.465

Sr
(ppb)

1.266
0.123
9.741

Ni

(ppb)
-2.324
5.338

229.668

Sm

(ppb)
-24.769

22.484
90.774

So

(ppb)
45.799
27.637
60.345

Sb

(ppb)
-120.600

8.058
6.682

Bi
(ppb)
-42.639

16.461
38.605

La

(ppb)
6.122
4.568

74.616

Be
(ppb)

1.670
0.355

21.231

Ag

(ppb)
21.828
1.288

5.899

V
(ppb)

2.091
1.474

70.479

00

2:20 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb).
-4.421
3.103

70.184

Fe

(ppb)
2.009
4.166

207.382

P
(ppb)

54.075
16.491
30.496

Pb

(ppb)
-18.595

13.325
71.662

Be

(ppb)
1.990

0.271
13.636

AL
(ppb)

-10.333
6.359

61.542

Ca

(ppb)
19.277
0.177
0.919

S

(ppb)
23.736
3.565

15.021

TI

(ppb)
2.458
0.436

17.728

Ti
(wpb)

-42.707
48.026

112.455

Co
(ppb)

-1.959
1.274

65.064

Cr
(ppb)

-1.490

4.282
287.339

No
(ppb)

1.235
0.107
8.660

Cd
(ppb)

4.253
0.243
5.711

Cu

(ppb)
-0.068

0.120
177.411

Nd
(ppb)
-14.169

17.164
121.143

As
(ppb)

-9.011
7.646

84.850

a
(ppb)

0.434
2.045

471.567

Li
(ppb)

-0.884
0.907

102.569

U
(ppb)

75.683
69.336
91.614

Na

Cppb)
-0.920

1.236
134.456

K

(ppb)
-62.534
29.547
47.250

767



Identity 1: V23 dig spk 107ap Identity 2: 5mL in 25ml.

Task name : TWC93
SampLe Weight : 1.0000 SoLution VoLune 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr
(ppb)
971.876

2.332
0.240

Zn

(ppb)
988.655

1.280
0.129

Ce
(ppb)
990.340

12.746
1.287

Mo

(ppb)
956.166

2.170
0.227

Mn

(ppb)
953.589

3.126
0.328

Sr
(ppb)
999.097

1.000
0.100

MiI

(ppb)
945.729

2.926
0.309

Sm
(ppb)
919.324

3.785
0.412

S.

(ppb)
849.262

4.545
0.535

Sb

(ppb)
928.556

47.167
5.080

Bi
(ppb)
916.456

27.215
2.970

La
(ppb)
1035.789

4.579
0.442

Ba
(ppb)
974.907

1.162
0.119

Ag

(ppb)
1007.385

1.755
0.174

V

(ppb)
984.602

1.447

0.147

2:24 P Novetber 29, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
13923.132

26.292
0.189

Fe
(ppb)
1063.228

14.373
1.352

P

(ppb)
5117.265

71.971
1.406

Pb

(ppb)
959.378

22.903
2.387

Be
(ppb)
985.991

2.073
0.210

AL

(ppb)
1352.239

10.966
0.811

Ca

(ppb)
1454.507

1.470
0.101

S
(ppb)
1027.336

14.296
1.392

Ti

(ppb)
945.492

1.674
0.177

TL

(ppb)
942.968

27.219
2.887

Co

(ppb)
960.223

6.172
0.643

Cr

Cppb)
973.008

0.686
0.071

Mg
(ppb)
959.701

1.157
0.121

Cd

(ppb)
930.655

3.861
0.415

Cu

(ppb)
1011.382

1.389
0.137

Nd
(ppb)
1015.100

6.969

0.687

As
(ppb)
941.953

11.394
1.210

B

(ppb)
1082.286

4.622
0.427

Li

(ppb)
977.092

4.471
0.458

U

(ppb)
69.102
45.238
65.465

Ms
(ppb)

423795.728
1711.822

0.404

K

(ppb)
15840.459

97.359

0.615

768



Identity 1: V23 dup digspk 107ap Identity 2: 5ml in 25mL

Task ne : TWC93

Sampie Weight : 1.0000 SoLution Volume 1.00

ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
994.981

1.118
0.112

Zn

(ppb)
1008.122

1.791
0.178

Ce

(ppb)
1021.978

15.450
1.512

No
(ppb)
975.694

2.559
0.262

Mn
(ppb)

984.666
1.655
0.168

Sr

(ppb)
1025.255

1.329
0.130

NI

(ppb)
986.068

7.067
0.717

Sm
(ppb)
959.797

6.236
0.650

So

(ppb)
913.563

19.234
2.105

Sb
(ppb)
945.633

12.122
1.282

Bi

(ppb)
950.202

44.454
4.678

La

(ppb)
1078.334

7.035
0.652

a
(ppb)
1001.138

1.314
0.131

Ag

(ppb)
995.151

1.420
0.143

V
(Ppb)
1016.124

1.950
0.192

2:28 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)

12809.777
21.596

0.169

Fe

(ppb)
1039.120

10.254
0.987

p
(ppb)
5177.517

12.466
0.241

Pb
(ppb)
964.416

23.840
2.472

Be

(ppb)
1013.315

1.695
0.167

AL
(ppb)
1346.576

5.551
0.412

Ca
(ppb)
1413.859

1.608
0.114

S
(ppb)
1059.608

5.917
0.558

TI
(ppb)
972.681

1.108
0.114

TL
(ppb)
1002.228

25.997
2.594

Co

(ppb)
985.554

2.887
0.293

Cr

(ppb)
1004.295

3.397
0.338

Mg
(ppb)
984.461

1.660
0.169

Cd
(ppb)
967.828

2.262
0.234

Cu
(ppb)
1034.678

0.637
0.062

Nd
(ppb)
1047.962

34.122
3.256

As
(PPb)
941.607

15.845
1.683

B
(ppb)
1260.473

6.951
0.551

Li
(ppb)
987.356

5.326
0.539

U
(ppb)
187.562
51.295
27.348

Na
(ppb)

430027.870
2166.522

0.504

K
(ppb)

16218.304

40.395
0.249

763



Identity 1: V23 sam 107ap Identity 2: 5m in 25m1

Task nam : TWC93
SampLe Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

0.002
0.882

38769.654

Zn

(ppb)
14.199

0.535

3.769

Ce
(ppb)

38.364

7.939

20.693

Mo

(ppb)

1.795

1.740

96.939

Mn

(ppb)

-0.004

0.187
4644.978

Sr
(ppb)

4.157
0.123
2.967

Ni

(ppb)
0.564
4.548

805.717

So
(ppb)
-50.375

6.556
13.014

Se
(ppb)

52.102
13.085
25.115

Sb

(ppb)
83.254
45.168
54.254

Bi
(ppb)
-44.262
22.045
49.804

La
(ppb)

10.681
9.142

85.591

Ba
(ppb)

3.922
0.338
8.627

Ag
(ppb)

15.555
0.505
3.250

V

(ppb)
4.826
1.393

28.864

2:32 PH Novesber 29, 1993

WHC-SD-WM-DP-053 REV 0
Si

(ppb)

9640.359
13.959
0.145

Fe

(ppb)
48.968

7.546
15.410

P

(ppb)
4336.075

27.169
0.627

Pb

(ppb)
-19.402
26.941

138.856

Be
(ppb)

1.719
0.271

15.789

AL

(ppb)
308.747

3.008
0.974

Ca

(ppb)
518.634

0.620
0.120

S

(ppb)
%.188
5.817
6.047

TI

(ppb)
5.519
0.140
2.528

TI

(ppb)
-0.088
16.254

18370.429

Co
(ppb)

-0.979
1.197

122.202

Cr
(ppb)

1.314
6.579

500.839

Mg

(ppb)
21.487

0.370
1.724

Cd
(ppb)

2.391
0.452

18.894

Cu
(ppb)

2.296
0.637

27.753

Nd
(ppb)

-10.877
19.434

178.675

As
(ppb)

-6.639
7.486

112.769

B

(ppb)
23.831
0.522
2.192

770

Li
(ppb)

0.428
0.226

52.915

U
(ppb)

85.554
30.158
35.251

Na
(ppb)

452643.149
1979.881

0.437

K

(pwb)
16095.458

61.254

0.381



Identity 1: V23 dup

Task name : TWC93
SaLpte Weight : 1.0000
r ik Integrations : 3

Mean
S.D.
X R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)

2.968
2.338

78.753

Zn

(ppb)
12.665
1.094
8.638

Ce
(ppb)

58.621
3.220
5.493

Mo
(ppb)

2.789
2.145

76.911

Mn
(ppb)

0.572
1.718

300.200

107ap Identity 2: 5mL in 25ml

Solution Volume : 1.00
Off-Peak Integrations : 1

Sr
(ppb)

4.835
1.679

34.725

Ni
(ppb)

9.306
3.805

40.883

Sm
(ppb)
-69.372

5.723
8.249

Se
(ppb)
-27.911

10.841
38.841

Sb
(ppb)
-22.409

3.202
14.289

Bi
(ppb)
-27.048
34.698

128.282

La
(ppb)

6.165
4.503

73.039

Ba
(ppb)

4.627
1.830

39.555

Ag

(ppb)
14.202
2.181

15.359

V
(ppb)

5.147
0.965

18.748

Si
(ppb)
9200.595

20.603
0.224

Fe
(ppb)

35.533
7.537

21.210

P
(ppb)
4132.467

35.986
0.871

Pb

(ppb)
-27.001

15.447
57.209

Be

(ppb)
2.533
1.780

70.258

AL
(ppb)
258.415

13.724
5.311

Ca

(ppb)
379.177

2.051
0.541

S
(ppb)

85.532
1.327
1.552

TI

(ppb)
6.325
1.108

17.511

Tt
(ppb)

47.973
22.526
46.955

771.

2:35 PH November 29, 1993

WHC-SD-WM-DP-053 REV 0

Co
(ppb)

-2.154
2.947

136.767

Cr

(ppb)
5.717
2.237

39.132

Mg
(ppb)

19.573
2.628

13.428

Cd

(ppb)
3.314
2.270

68.496

Cu

Cppb)
0.975
1.823

186.903

Nd

(ppb)
-33.273
27.716
83.298

As

(ppb)
0.738
5.543

751.502

B

(ppb)
20.635
4.439

21.511

Li

(ppb)
0.257
2.000

779.599

U

(ppb)
26.324
20.550
78.062

Na
Cppb)

438855.470
3216.248

0.733

K
(ppb)

15656.190
111.539

0.712



Identity 1: CCV Identity 2: QuaLity Control
Task name : TWC93
Sample Weight : 1.0000 Solution VoLua, : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S-D.

Zr
(ppb)
5011.094

5.006
0.100

Zn
(ppb)
5209.757

3.452
0.066

Ce
(ppb)
4834.214

6.752
0.140

Mo
(ppb)
4916.614

12.788
0.260

Mn
(ppb)
4987.574

7.166
0.144

Sr
(ppb)
4962.627

0.607
0.012

Ni

(ppb)
4998.883

3.441
0.069

Sm
(ppb)
5014.525

9.912
0.198

S.
(ppb)
4463.140

76.739
1.719

Sb
(ppb)
4896.779

77.201
1.577

Bi
(ppb)
5049.591

24.861
0.492

La
(ppb)
5022.907

9.443
0.188

Ba
(ppb)
5062.763

2.494
0.049

Ag
(ppb)
4895.199

6.554
0.134

V
(ppb)
5128.869

9.666
0.188

2:38 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
4617.320

4.985
0.108

Fe
(ppb)
4962.942

14.920
0.301

P
(ppb)
4820.164

40.072
0.831

Pb
(ppb)
5000.700

6.282
0.126

Be
(ppb)
5102.764

1.339
0.026

AL
(ppb)
4793.766

13.557
0.283

Ca

(ppb)
5070.680

5.018
0.099

S
(ppb)
4792.262

47.890
0.999

Ti

(ppb)
4867.914

2.375
0.049

TL
(ppb)
4783.592

24.678
0.516

Co
(ppb)
5003.043

7.095
0.142

Cr
(ppb)
5057.326

11.458
0.227

Mg
(ppb)
4865.683

1.403
0.029

Cd
(ppb)
4986.271

5.392
0.108

Cu
(ppb)
5199.598

6.578
0.127

Nd
Cppb)
5414.886

27.524
0.508

As
(ppb)
4850.163

23.739
0.489

B
(ppb)
5022.720

5.629
0.112

Li

(ppb)
5045.774

13.857
0.275

U

(ppb)
-253.373

34.668
13.683

Na
(ppb)
5238.388

12.907
0.246

K
(ppb)
5147.260

31.090
0.604

772



Identity 1: CC8

Task nam : TWC93
Identity 2: Quality Control

Saple Weight : 1.0000 Solution Volume : 1.
F sk Integrations : 3 Off-Peak Integrations : 1

2:41 PM Movenber 29,

00

1993

WHC-SD-WM-DP-053 REV 0
Zr

(ppb)
3.952
1.526

38.617

Zn

(ppb)
2.573
0.281

10.921

Ce
(ppb)

25.830
3.203

12.401

Mo

(ppb)

2.421
0.915

37.811

Mn
(ppb)

-0.911
0.548

60.178

Sr

(ppb)
1.701
0.044
2.605

Ni
(ppb)

6.136
4.019

65.506

so

(ppb)
-0.816
23.638

2896.493

S.

(ppb)
46.207

12.590
27.247

Sb

(ppb)
-68.303
32.705
47.883

Bi
(ppb)
-44.895

19.690
43.859

La

(ppb)
10.621
4.583

43.146

Be

(ppb)
2.397
0.155
6.460

Ag

(ppb)
27.035
0.874
3.231

V
(ppb)

2.413
2.657

110.121

Si

(ppb)
4.895
2.435

49.740

Fe

(ppb)
3.516
3.847

109.439

P

(ppb)
18.755
12.975
69.180

Pb

(ppb)
-53.211
21.695

40.771

Be
Cppb)

1.267
0.415

32.733

AL

(ppb) -
-7.057
9.795

138.796

Ca

(ppb)
19.676
0.266
1.352

S

(ppb)
25.700

9.893
38.495

Ti

(ppb)
3.465
0.767

22.150

Tt

(ppb)
50.366
32.100
63.735

Co

(ppb)
2.807
1.595

56.822

Cr

(ppb)
8.256
0.795
9.632

1g4
(ppb)

1.235
0.214

17.320

Cd
(ppb)

1.354
0.839

61.989

Cu

(ppb)
0.628
1.325

211.139

Nd
(ppb)

15.115
7.205

47.668

As

(ppb)
-4.413
3.874

87.796

S
(ppb)

-0.108
0.988

914.727

Li

(ppb)
0.000
0.226

38045037.158

U

(ppb)
138.203

43.030
31.135

Na

(ppb)
100.058

5.220

5.217

K

(ppb)
-62.534

58.030

92.797

Mean
S.D.
% R.S.D.
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Identity 1: icsa-f Identity 2: icsa-f
Task now : TWC93

2:45 PM November 29, 1993

1.0000 SoLution VoLta : 1:'00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
X R.S.D.

Zr

(ppb)
9.976
1.527

15.308

Zn
(ppb)

36.857
0.343
0.930

Ce
(ppb)
-109.882

12.581
11.450

No
(ppb)

0.365
1.327

363.805

Mn

(ppb)
29.704
0.176
0.593

Sr
(ppb)

7.022
0.044
0.631

Ni

(ppb)
-0.198
2.478

1250.346

Sal

(ppb)
-21691.012

10.014
0.046

So
(ppb)

44.288
4.073
9.196

Sb
(ppb)

77.917
21.795
27.972

Bi
(ppb)

-27.179
11.273
41.477

La

(ppb)
27.015
6.954

25.742

Ba

(ppb)
2.621
0.150
5.735

Ag

(ppb)
-7.620
1.115

14.633

V
(ppb)

2.574

1.004
39.021

Si
(ppb)

59.497
6.582

11.062

Fe

(ppb)
90043.372

582.514

0.647

P
(ppb)
130.947
15.686

11.979

Pb,

(ppb)
-145.538

8.552

5.876

Be
(ppb)

3.348

0.271

8.108

WHG-SD-WM-DP-053 REV 0

AL
(ppb)

243954.266
859.914

0.352

Ca
(ppb)

177119.155
652.553

0.368

S

(ppb)
12.535

31.555

251.732

Ti

(ppb)

0.846

0.620
73.258

Co

(ppb)

-1.959
2.057

105.040

Cr

(ppb)
11.863
2.660

22.425

Mg
(ppb)

183790.429
754.332

0.410

Cd
(ppb)

21.010

1.869

8.895

Cu

(ppb)
3.896
0.869

22.294

Md

(ppb)
-498.020

15.119
3.036

As

(ppb)
-107.655

10.884
10.110

a

(ppb)
-93.860

2.978
3.173

Li
(ppb)

0.171
0.760

444.408

U

(ppb)
105.298
67.195
63.814

Na
(ppb)

99696.975
290.084

0.291

K
(ppb)

6.334

17.950
283.369

TI

(ppb)
-110.771

15.262
13.778

774
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Identity 1: xxx Identity 2: rinse
Task name : TWC93
Srm'I Weight : 1.0000 SoLuti

2:49 PH November 29, 1993

an Volum : 1.00
I ik Integrations : 3 Off-Peak Integrations : I

Mean
S.D.
% a S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
3.383
0.242
7.155

Zn
(ppb)

0.297
0.281

94.628

Ce
(ppb)

26.561
2.099
7.904

Mo

(ppb)
2.062
1.058

51.302

Mn

(ppb)
-2.321
0.781

33.651

Sr

(ppb)
0.090
0.160

178.429

Ni

(ppb)
-2.815

1.587
56.381

Sm

(ppb)
-10.728

17.346
161.687

So

(ppb)
51.144
29.316
57.320

Sb

(ppb)
-9.601
16.638

173.287

Bi

(ppb)
-38.462
31.279
81.324

La
(ppb)

0.085
6.982

8187.541

a

(ppb)
0.434
0.065

15.013

Ag

(ppb)
12.535
0.597
4.764

V
(ppb)

0.966
1.004

104.012

Si

(ppb)
5.567
4.264

76.600

Fe
(ppb)

3.892
2.451

62.965

P
(ppb)

0.057
20.036

35421.179

Pb

(ppb)
24.504
9.107

37.166

Be
(ppb)

1.086
0.157

14.434

WHC-SD-WM-DP-053 REV 0

At

(ppb)
26.549
6.269

23.612

Ca

(ppb)
24.990
2.315
9.265

S

(ppb)
-2.845
3.776

132.759

Ti

(ppb)
1.370
0.320

23.335

TI

(ppb)
68.937
15.210
22.064

Co

(ppb)
-0.392

1.755
448.144

Cr

(ppb)
-6.667
4.847

72.697

Mg

(ppb)
25.007
2.779

11.111

Cd

(ppb)
-1.766

1.085
61.473

Cu

(ppb)
-1.945
0.241

12.382

Nd

(ppb)
-36.952

3.788
10.252

As
(ppb)

-1.922
9.408

489.493

B

Cppb)
-7.799
3.546

45.470

LI

(ppb)
-1.711
0.171

10.000

U
(ppb)

102.007
31.733
31.109

Na

(ppb)
94.804

3.629
3.828

K

(ppb)
39.838
37.180
93.327
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Identity 1: CCV

Task name : TWC93
SampLe Weight :

Identity 2: QuaLity Control

1.0000 SoLution VoLume :

2:51 PH NoveAber 29, 1993

1.00
On-Peak Integrations : 3 off-Peak Integrations : 1

Mean
S.D.
% R.S.0.

Mean
S.D.
% R.S.D.

Zr

(ppb)
5058.049

17.914
0.354

Zn

(ppb)
5290.001

19.352
0.366

Ce

(ppb)
4940.085

9.593
0.194

Mo

(ppb)
5062.713

18.765
0.371

Mn
(ppb)
5061.681

14.966
0.296

Sr
(ppb)
5017.180

16.903
0.337

NI
(ppb)
5080.806

21.938
0.432

SIR

(ppb)
5021.133

14.306
0.285

Se

(ppb)
4608.948

83.103
1.803

Sb
(ppb)
4809.260

79.275
1.648

Bi

(ppb)
4954.597

17.564
0.354

La

(ppb)
5049.068

12.038
0.238

Ba

(ppb)
5097.082

15.982
0.314

Ag

(ppb)
4915.127

8.396

0.171

V

(ppb)
5180.978

13.658
0.264

Si

(ppb)
4670.794

15.058
0.322

Fe

(ppb)
5046.815
30.560

0.606

P

(ppb)
4982.219

125.950
2.528

Pb

(ppb)
5060.679

21.146
0.418

Be

(ppb)
5223.095

16.233
0.311

AL

(ppb)
4835.853

15.761
0.326

Ca

(ppb)
5091.265

16.488
0.324

S

(ppb)
4920.243

49.993
1.016

Ti

(ppb)
4941.062

16.021
0.324

TI

(ppb)
4781.947

38.607
0.807

WHC-SD-WM-DP-053 REV 0
Co

(ppb)
5136.748

24.545
0.478

Cr

(ppb)
5156.315

12.233
0.237

Mg

(ppb)
4968.365

15.573
0.313

Cd

(ppb)
5107.477

20.977
0.411

Cu

(ppb)
5202.379

14.922
0.287

Nd

(ppb)
5290.355

19.754
0.373

As

(ppb)
4949.236

32.094
0.648

B

(ppb)
5003.602

14.700
0.294

Li

(ppb)
5017.862

9.314

0.186

U

Cppb)
-368.542
106.474
28.891

Na
(ppb)
5115.913

1.957
0.038

K

Cppb)
4979.742

34.872
0.700

776



Identity 1: CCB I

Task na : TWC93

SamoLe Weight : 1.
( k Integrati ons :

Zr

(ppb)

Mean 4.661

S.D. 3.528
% R.S.D. 75.691

Zn

(ppb)
Mean 4.552

S.D. 0.371

% R.S.D. 8.152

Ce

(ppb)
Mean 74.751

S.D. 13.749

% R.S.D. 18.393

Mo

(ppb)

Mean 1.705

S.D. 1.217
% R.S.D. 71.359

Mn

(ppb)
0.193
0.767

397.335

dentity 2: QuaLity Control

0000 Solution VoLume :

3 Off-Peak Integrations : 1

Sr

(ppb)
2.187
0.193
8.830

Ni

(ppb)
1.904
1.526

80.183

Sol
(ppb)

18.181
12.472
68.598

S.

(ppb)
60.894
29.199
47.950

Sb

(ppb)
77.917
20.585
26.419

Bi

(ppb)
-65.572

1.467
2.238

La
(ppb)

9.135
2.670

29.229

Ba
(ppb)

3.341
0.570

17.054

Ag
(ppb)

31.670
1.198
3.782

V

(ppb)
4.504
1.474

32.728

2:54 PR November 29, 1993

1.00

WHC-SD-WM-DP-053 REV 0
Si

(ppb)
2.612
3.178

121.698

Fe
(ppb)

3.892
9.245

237.507

P
(ppb)

76.929
30.746
39.967

Pb

(ppb)
11.725
20.581

175.540

Be

(ppb)
1.900
0.157
8.248

AL

(ppb)
1.564

10.050
642.371

Ca

(ppb)
23.590
0.387
1.641

S

(ppb)
20.863
6.487

31.092

Ti

(ppb)
3.062
0.725

23.680

TI

(ppb)
84.566
45.702
54.043

Co

(ppb)
-6.202
3.285
52.967

Cr

(ppb)
2.183
0.686

31.403

Mg
(ppb)

3.705
0.185
5.000

Cd

(ppb)
2.634
0.892

33.859

/

C

Cu
(ppb)

1.323
1.460

110.389

Rd

(ppb)
-0.723
17.324

2395.073

As

(ppb)
-4.997
0.073
1.453

B

(ppb)
6.662
3.006

45.126

/ t-

'it" -
Il-pt

-I-)
V1; ( ,

Li

(ppb)
1.254
0.300

23.945

U

(ppb)
157.947
64.733
40.984

Na

(ppb)
53.431
3.279
6.137

(ppb)
17.502
17.059
97.468

Hl I /

7
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WHC-SD-WM-DP-053 REV 0

P.O. Box 1970 Richland, WA 99352

V25A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V26 107-AP-C

V27 107-AP-D
V28 107-AP-E

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-reardable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Aluminum in the ICB, CCB-1 and CCB-2, Cadmium in
CCB-2, Chromium in the ICB, Iron and Zinc in all calibration blanks, Lead in
CCB-1, Silver and Sodium in CCB-1, CCB-2 and CCB-3. Values reported for
Aluminum, Cadmium, Chromium, Lead, Sodium and Zinc are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK
Contamination is indicated for Aluminum, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:

For V26: Calcium (124.3%), Lead (200.0%), Magnesium (97.4%), Manganese
(200.0%) and Zinc (168.3%).
For V27: Aluminum (38.3%), Barium (200.0%), Manganese (200.0%), Silver
(30.5%) and Zinc (59.0%).
For V28: Aluminum (40.4%), Barium (35.0%), Calcium (167.6%), Iron
(200.0%), Magnesium (163.8%), Manganese (200.0%), and Zinc (177.4%).

Failures for Barium, Iron, Lead, Silver and Manganese are attributed to the
low level of these analytes in the sample. Failures for Aluminum may be
influenced by the contamination reported for the preparation blank. No
acceptance criteria apply to the duplicate analysis.

778
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V26 107-AP-C Page 2
V27 107-AP-D WHC-SD-WM-DP-053 REV 0
V28 107-AP-E

LABORATORY CONTROL SAMPLE
Failures were noted for Calcium and Silver. The failure for Calcium may be
influenced by the contamination reported for the preparation blank. The low
recovery for Silver may be attributed to matrix effects of the digestion
process.

SERIAL DILUTION
Serial dilution failures were noted for Calcium in V26 and V27 and Magnesium
in V27.

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear

Ranges are reported with V21.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =

Not required. P = ICP method used. U = less than IDL.

/1-30-93
Brian Wels
Senior Scientist, WHCPAL
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U.S. EPA - CLP

COVER PAGE -

Lab Name: WHC_PAL

INORGANIC ANALYSES DATA PACKAGE

Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:V25A_

SOW No.: ILMO2

EPA Sample No.
V26
V26D
V27
V27D
V28
V28D_

Lab Sample ID
V26
V26D
V27
V27D
V28
V28D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in- the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

t2/~2/CP25

Name: ~T.- \?O

Title: H4s- ..a. CP

COVER PAGE - IN
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WHC-SD-WM-DP-053 REV 0

Date:

Signature: ,n. I

ILM02 .1



U.S. EPA - CLP WHC-SD-WM-DP-053 REVO
1

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL_
Lab Code: Case No.: 107AP
Matrix (soil/water) : WATER
Level (low/med) : LOW
% Solids: 0.0

EPA SAMPLE NO.

V26
Contract:

SAS No.: SDG No.: V25A__
Lab Sample ID: V26
Date Received: 08/03/93

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Analyte Concentration[C

Aluminum I 1150- I
Barium
Cadmium-
Calcium
Chromium_
Iron -
Lead_
Magnesium
Manganese
Silver-
Sodium
Zinc -

Color Before: BROWN____
Color After: YELLOW

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

C ents:
RESULTS= (RAWDATA) (FINALVOLUME)/(SAMPLEWT._ORINITIALVOLUME)

781

Q M

U

U

U

U

18.6
20.0
4600
30.0
55.0

232
468

15.0
50.9

2310000
75.6

P-
P^
P_
P_
P
P-
P_
P-
P-
P
P_

*

*

*

*

1



U.S. EPA - CLPWHC-SD-WM-DP-053 REV 0
1

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL_
Lab Code: Case No.: 107AP
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0.0

EPA SAMPLE NO.

V27
Contract:

SAS No.: SDG No.: V25AF_
Lab Sample ID: V27
Date Received: 08/03/93

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Analyte Concentration

Aluminum I 12901-1 *
Barium-
Cadmium__
Calcium
Chromium-
Iron -
Lead -
Magnesium
Manganese
Silver-
Sodium
Zinc -

15.8
20.0

10400
30.0
55.0

190
1460

____15.0
50.0

2450000
2341

Color Before:
Color After:

BROWN_
YELLOW_

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

Comments:
RESULTS= (RAWDATA) (FINALVOLUME)/(SAMPLEWT._ORINITIALVOLUME)

1

C S |IM

U
U
U

*

E

E
*

*

*



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL_
Lab Code: Case No.: 107AP
Matrix (soil/water): WATER
Level (low/med) : LOW
% Solids: 0.0

V28
Contract:

SAS No.: _ SDG No.: V25A_
Lab Sample ID: V28
Date Received: 08/03/93

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Analyte

Aluminum_
Barium___
Cadmium_
Calcium_
Chromium
Iron-
Lead -
Magnesium
Manganese
Silver
Sodium
Zinc -

ConcentrationIC

1260
52.4
20.0

113000
30.0

399
200

6900
189

51.8
2340000

5020

U

Color Before: BROWN____
Color After: YELLOW_

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

C ents:
rESULTS= (RAWDATA) (FINALVOLUME)/(SAMPLE WT._ORINITIALVOLUME)

1

Qa
*

*

*

*

*

*

_*

M

P_
P_
P-
P
P_
P_
P_
P_
P
P
P_

|--



U.S. EPA - CLP

2A WHO-SD-WM-DP-053 REV 0
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL_

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V25A

Initial Calibration Source: PLASMACHEM

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Initial Calibration
True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Found %R(1)

4885.11
5002.64
4892.17
5265.09
4979.99
5029.32
4917.94
4898.15
4910.24
4943.03
5068.96
4941.06

97.7
100.1

97.8
105.3

99.6
100.6

98.4
98.0
98.2
98.9

101.4
98.8

True

£000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

_5000.0
5000.0
5000.0
5000.0
5000.0

Continuing Calibration
Found %R(1) Found %R(1)

4963.98
5113.03
5076.22
5399.57
5135.29
5156.06
4979.35
5040.59
5050.17
5010.34
5149.81
5088.44

99.3
102.3
101.5
108.0
102.7
103.1

99.6
100.8
101.0
100.2
103.0
101.8

4953.01
5118.88
4995.57
5349.40
5051.24
5095.00
4991.81
4997.66
5011.03
4933.82
5181.24
5094.94

99.1
102.4

99.9
107.0
101.0
101.9

99.8
100.0
100.2

98.7
103. 6
101.9

(1) Control Limits: Mercury 80-120; Other Metals 98 .-:t, Cyanide 85-115
aw

FORM II (PART 1) - IN

784

Analyte

Aluminum_
Barium
Cadmium
Calcium_
Chromium-
Iron
Lead-
Magnesium
Manganese
Silver
Sodium
Zinc-

ILMO2 .1



U.S. EPA - CLP WHC-SD-WM-DP-053 REVO
2A

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL_ Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A_

Initial Calibration Source: PLASMACHEM_

Continuing Calibration Source: PLASMACHEM__

Concentration Units: ug/L

Analyte

Aluminum
Barium
Cadmium
Calcium
-Chromium-
Iron
Lead____
Magnesium

'ganese
-..ver_

Sodium
Zinc-

Initial Calibration
True Found %R(l)

Continuing Calibration
True Found %R(1) Found %R(1)

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

4977.98
5148.01
5028.50
5409.21
5051.55
5083.93
4988.71
5020.18
5014.20
5057.53
5186.80
5126.31

99.6
103.0
100.6
108.2
101.0
101.7

99.8
100.4
100.3
101.2
103.7
102.5

Control Limits: Mercury 80-120; Other Metals 94 ---. ,-I Cyanide 85-115

FORM II (PART 1) - IN I2-9-13 ILMO2.1

785

M

P
P-
P-
P
P
P-
P_
P-
P-
P
P

.

____



U.S. EPA - CLP

3
BLANKS

WHC-SD-WM-DP-053 REV 0

Lab Name: WHC PAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A

Preparation Blank Matrix (soil/water) : WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Aluminum
Barium_
Cadmium
Calcium
Chromium-
Iron
Lead -
Magnesium
Manganese
Silver_
Sodium
Zinc-

Initial
Calib.
Blank

(ug/L)

24.1
3.0
4.0
8.0

-7.4
-106.5-

38.0-
3.0

_ _ _ 3 .0 -
6.0

19.0
-4.5 -

1

Continuing Calibration
Blank (ug/L)
C 2 C

31.7
3.0
4.0
8.0
6.0

-105.2-
48.9-

3.0
3.0_

11.8
23.7
-4.5

U
U
U
U

U
U

38.3
3.0
4.5
8.0
6.0

-105.8
38.0-

3.0
3.0_

77.2
32.8
-3.7-

U

f
U

U
U
U

3 C

22.0
3.0
4.0
8.0
6.0

-111.5
38.0-

3.0
3.0_
9.0

30.0
-4.5-

U
U
U
U
U

U
U
U

Prepa-
ration
Blank

153.790
3.000
4.000

4311.615
6.000

-35.682
38.000

281.774
8.433
6.520

614.582
175.877

FORM III - IN

786

C

U
U

U

U

M

P
P
P
P
P
P
P
P_
P
P
P
P_

ILM02 .1



Lab Name: WHCPAL.

Lab Code:

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: 107AP SAS No. :

WHC-SD-WM-DP-053 REVO
EPA SAMPLE NO.

V26D

SDG No.: V25A_

Matrix (soil/water): WATER

I Solids for Sample:

Level (low/med): -LOW-

0.0 t Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Analyte

Aluminum
Barium
Cadmium
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium_
Zinc_

Control
Limit Sample (S) C

1151.3150
18.5650
20.0000

4596.1150
30.0000
55.0000

231.9000
467.8600

15.0000
50.9150

2311826.9200
75.6050

U
U

U

Duplicate (D) C

1046.8950
20.6450
20.0000 U

19692.9700
30.0000 U
55.0000 U

1.90.0000 U
1356.8250
35.1800
60.2300

2319745.0950
876.9050

FORM VI - IN

787

0.0

QI MRPD

9.5
10.6

124.3

200.0
_97.4
_200.0

16.8
0.3

_168.3_

ILMO2 .1



Lab Name: WHCPAL_

U.S. EPA - CLP

6
DUPLICATES

Contract:

WHC-SD-WMDP-0 53 REV 0
EPA SAMPLE NO.

V27D

Lab Code: Case No.: 107AP SAS No.: SDG No.: V2SA

Matrix (soil/water): WATER

%t Solids for Sample:

Level (low/med): LOW

0.0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Analyte

Aluminum
Barium
Cadmium__
Calcium
Chromium
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium_
Zinc_

Control
Limit Sample (S)

1294.2050
15.7500
20.0000

10442.8250
30.0000
55.0000

190.0000
1456.8050
15.0000
50.0500

2446161.9500
234.3750

C

U

U
U
U

U

Duplicate (D)

877.9200
15.0000
20.0000

12171.9750
30.0000
55.0000

190.0000
1662.9450

15.8300
36.7900

2427442.8750
430.4950

ILMO2 .1

0.0

C

U
U

U
U
U

RPD

38.3
200.0

15.3-

13.2
200.0

30.5
0.8-

-59.0-

QI M

P
P_
P_
P_
P_
P_
P-
P_
P-
P
P-
P_

FORM VI IN



U.S. EPA - CLP

6
DUPLICATES

WH-SD-WMimpa-

Lab Name: WHC_PAL

Lab Code:

Contract:

Case No. : 107AP SAS No. :

V28D

SDG No.: V25A_

Matrix (soil/water): WATER

% Solids for Sample:

Level (low/med): -LOW-

0.0 % Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Analyte

Aluminum
Barium
Cadmium
Calcium
Chromium
Iron
Lead_
Magnesium
Aanganese
Silver
Sodium
Zinc_

Control
Limit Sample (S) C

1256.4450
52.3800
20.0000

112984.7950
30.0000
399.3850
200.4100
6902.3300
188.5050
51.8500

2336013.5950
5023.2100

Duplicate (D)

834.
36.
20.

9970.
30.
55.

245.
687.

15.
45.

2293567.
300.

FORM VI - IN

783

0.0

C

U

U
U

U

5450
7800
0000
9900
0000
0000
0350
8200
0000
6350
7500
6150

RPD

40.4
35.0

167.6

200.0
20.0

163.8 
200.0

12.8
1.8

177.4

ILMO2 .1



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
7

LABORATORY CONTROL SAMPLE

Lab Name: WHCPAL,

Lab Code: Case No. : 107AP

Contract:

.SAS No.: SDG No.: V25A-

Solid LCS Source:

Aqueous LCS Source: SST1,2,3

Analyte

Aluminum
Barium
Cadmium
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver
Sodium
Zinc-

Aqueous (ug/L)
True Found

50000.0 58780.13
100000
100000
100000
0000 .0

50000.0
100000
50000.0
50000.0

100000
100000
100000

97741.58
97104.71
139275.6
49624.83
50770.21
98012.47
53924.15
49112.33
58330.59
114565.8
93231.91

117.6
97.7

_97.1_
139.3

99.2
101. .5

98.0
107.8_

98.2
58.3

114.6
93.2

True
Solid (mg/kg)

Found C

FORM VII - IN

730

Limits

ILMO2 .1



Lab Name: WHCPAL_

Lab Code:

U.S. EPA - CLP

9
ICP SERIAL DILUTION

Contract:

Case No.: 107AP SAS No.:

.WHC-SD-WM-DP-053 REV 0
EPA SAMPLE NO.

V26L

SDG No.: V25A

Matrix (soil/water) : WATER Level (low/med) : LOW

Concentration Units: ug/L

Analyte

Aluminum
Barium
Cadmium
Calcium-
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium
Zinc-

Initial Sample
Result (I)

230.26
3.71-
4.00-

919.22
6.00-

11.00
46.38
93.57_

3 . 00_
10.18

462365.38
15.12

C

U

U
U

U

Serial
Dilution

Result (S)

213 .44
15.00
20.00

1470.26
30.00
55.00

190.00
235.54_
15.00
30.00

456502.28
414.24

FORM IX - IN

7! 1)±

QC,

U
U

U
U
U

U
U

Differ-
ence

-7.3-
100.0

59.9

100.0
151.7

100.0
1.3

999.9

ILMO2 .1



Lab Name: WHC_PAL.

Lab Code:

U.S. EPA - CLP

9
ICP SERIAL DILUTION

Contract:

Case No.: 107AP SAS No. :

WHC-SO-WM-DP-053 REV 0
EPA SAMPLE NO.

V27L

SDG No.: V25A

Matrix (soil/water) : WATER Level (low/med) : LOW

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Cadmium_
Calciurn
Chromium-
Iron
Lead_____
Magnesium
Manganese
Silver_
Sodium
Zinc_

Initial Sample
Result (I)

258.84
3.15
4.00

2088.56_
6.00_

11.00
38.00

291.36
3.00

10.01
489232.39

46.88

C

U
U
U

U

Serial
Dilution

Result (S) C

308.62 _

15.00 U
20.00 U

2455.05
30.00 U
55.00 U

190.00 U
409.64

15.00 U
30.00 U

493648.98 _
27.08 _

FORM IX - IN

a:

%
Differ-

ence

19.2
100.0

17.5_

_40.6

100.0
0.9

_42.2_

ILM02. 1



Lab Name: WHCPAL.

Lab Code:

U.S. EPA - CLP

9 -

ICP SERIAL DILUTION

Contract:

Case No. : 107AP SAS No.:

WHC-SD-WM-DP-0 53 REV 0
EPA SAMPLE NO.

V28L

SDG No.: V25A

Matrix (soil/water) : WATER Level (low/med) : LOW

Concentration Units: ug/L

Analyte

Aluminum
Barium
Cadmium_
Calcium_
Chromium-
Iron_
Lead_
Magnesium
Manganese
Silver
Sodium-
Zinc-

Initial Sample
Result (I)

251.29
10.48_
4.00 _

22596.96
6.00-

79.88
40.08

1380.47
37.70
10.37_

467202.72
1004.64

C

U

U

Serial
Dilution

Result (S)

444.15
15.00
20.00

23257.65
30.00
55.00

190.00
1516.20

35.18_
30.00

461948.08
1002.16

FORM IX - IN

733

C Q
Differ-
ence

76.7
100.0

2.9-

100.0_
100.0

_ 9.8 -
6.7-

100.0
1.1
0.2

U
U

U
U
U

U

M

P-
P-
P_
P-
P_
P_
P_
PP-
P-
P

ILMO2 .1



U.S. EPA - CLP

13
PREPARATION LOG WHC-SD-WM-DP-05 3 REV 0

Lab Name: WHCPAL

Case No.: 107APLab Code:

Method: P

Contract:

SAS No.: SDG No. :V25A

EPA
Sample

No.

LCS
PB
V26
V26D
V27
V27D
V28
V28D_

Preparation Weight
Date

08/16/93_
08/16/93_
08/16/93_
08/16/93
08/16/93
08/16/93
08/16/93
08/16/93

(gram)
Volume
(mL)

___25
___25

25
25
25
25
25
25

FORM XIII - IN ILMO2-.1

734



U.S. EPA - CLP

14
ANALYSIS RUN LOG WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

Instrument ID Number: ICP-1

Contract:

SAS No.:

Method: P

SDG No.:V25A_

Start Date: 09/09/93 End Date: 09/09/93

EPA
Sample

No.

ICV___
ICB
ICSA_
RINSE
PB
LCS_
V26L

V26A
- L 

-I/D
V27A
CCV1
CCB1
V28L
V28D
V28A
V26
V2D 
V27
V27D
zzzzzZ_
V28
V28D_
CCV2
CCB2
ICSA_
RINSE-
CCV3
CCB3

D/F

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
5.00
5.00
5.00
1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Time

1321
1322
1324
1326
1328
1331
1335
1337
1341
1348
1351
1358
1401
1403
1405
1409
1413
1417
1421
1427
1431
1435
1440
1444
1450
1452
1454
1457
1459
1501

Analytes

ABC C F PGMAI NZ

X
x

x
x

X
x

x.
x

x

x
x

x

X?
x

x
x

X
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X?
x

x
x

X
x

x
x

_ _ _ _ _ x x x

FORM XIV - IN

735

ILMO2 .1



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SO-WM-DP53 REV a
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V24-V28 BATCH #1527 107-AP
Analysis: Sample Prep:
ICP 7-WA4R-DIGEST

Instrument: WB39939 Procedure/ Rev: LA-505-151/D-0

Technologist: TA FRAZIER Date: 09/09/93

Starting Time: 13:OOPM Temperature N/A

Ending Time: 15:15PM Chemist: B. WELS

Comments:

Description Lab ID Description Lab ID

1 INITIAL UNDIG LMCS STDS ---- 11 107-AP SAM 107-AP-E V28-8750
2 DIGESTED REAGENT BLANK V25-8650 12 107-AP DUP 107-AP-E V28-8850
3 DIGESTED LMCS STD V24-8550 13 CCV,CCB ----

4 107-AP SAM 107-AP-C V26-8750 14
5 107-AP DUP 107-AP-C V26-8850 15
6 107-AP POST SPK 107-AP-C ---- 16

7 107-AP SAM 107-AP-D V27-8750 17
8 107-AP DUP 107-AP-D V27-8850 18

9 107-AP POST SPK 107-AP-D ---- 19

10 CCV,CCB --- 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

ICPSST4 (CCV) 25N10C DIRECT DIRECT
SPIKE - ICPSST4 25N10C 1ML 5ML

At
A-6000-881 (03192)

M.

*~



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

BESTAVAILABLE COPY

737

C

Seal No Sam.ple Poinr Date Time stued Prionly

V 25.-8650 107-AP 8- 3-93 8:36 25
Fle-mn lon Mehc, siandard Pea-tI UnitS Cage Coe Reruns

ICP LA-O505-151 uG/ML N1L17 0
Sampe Se, Custon .rl o

-/C3 LK
PemaIks. Calc lations. Resuils

REAGENT BLANK

COMPLETED .2/L/3
SEE WARD'S PACKAGE

An A ySl *2 AlatySi . 3 Analyst - 4 ' yS

M*1 its Mrs Mrs HIS

DaaTine completed Ltt Unt Mg

9L Za-- /5:6 $ F(:W $ -31

sl,.Sl NO Simple PO.nt Otte Time ISSued Prt".s

V 24.-85501 -17A 8- 3-93 :31 25
Deteemet"Od Mei loa tnao -. 1sull."t Ch.,ge COd. Ae"un

ICP ILA-505-151 I% RECOVERY N1L17 0
sample Sze -Z~ C.,lo,"r ID

? . ,, . 2S.. Z.: /o STD
RemaIIS Calciiat ons Aesults

1st STP Digested STD

-IL4t 9 -i %h COMPLETEDI /tL4f
C'sar4 asv t SEE WARD'S PACKAGE

AnS 2 Analyst - 3 Analyst - A Analyst - 5

HrS Srs HIS

Date Tim- Completed Lab Uanr Vg

.



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Serial NO Sample Point .Da. Time Issued Priority

V 26.-8750 107-AP 8- 3-93 8:45 25
Deleila n Metd Standard Result Units Charge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
Siple Site OF - Customer I D

? 5q- /,- . 107-AP-C
Remarks. Cal la . Resuits

COMPLETED±.22.1.
SEE WARD'S PACKAGE

nalyst -- a 2 Analyi -3 Analyst - 4 Analyst - 5

Mrs Mrs Mrs HisN

Time Completed Lab Unil Mgr

5011 0 kill ffA83

BEST AVAILABLE COPY

738

Serial No Sample Point Date Time issued Priority

V 26.-8850 107-AP 8- 3-93 8:45 25
Detem.iralon Method Standard Result Units Charge Code Reruns

ICP LA-505-151 uG/ML 1L17 0
Sample Site CustOmer 0

? fL -, 107-AP-C
Remarka. Calcualon. Resu's

DUPLICATE SAMPLE
COMPLETED.1.123
SEE WARD'S PACKAGE

l iAnalst 3 Analyst - 4 Analyst - 5

Mr. Nrt Mrs His N

Da71 T.me Compieted Lab Unit 'A

5-60 P .031



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Seiai No

V 27

DaleSample Poin1

.- 8750 107-AP 8- 3-93

Time issued Priority

8:55 125
Determnaon Mehod Standard Result Unis Charge Code Reruins

ICP LA-5O-05-15 uG/ML N1L17 0
s, ample Si . Customer ID

' v nC U ,f.s, -) 5 107-AP-D
Remarka. CaicilatronS. Results

COMPLETEDOI/ j 3
SEE WARD'S PACKAGE

t al --2 Analyst - 3 Analyst - a Analyst - 5

Hr5 N's M's Ms - Mr

Daoe Tirme Completed Lab Udt Mgr

V 27rjg~ 2 FeW6~~O

BEST AVAILABLE COPY

733

C

c

Seral No Sample Pont Dale Time Issued Prion.ty

V 27.-8850 107-AP 8- 3-93 8:55 25
-Dettrvr. n~tOfl Meeod stan aad Result Unis Cha;. Code Reruns

ICP LA-505-151 uG/ML N1L17 0
Sample S.Ze /V : 5" Customer ID

? j-. . .<. -,I 107-AP-D
Remarks. CarCutaiOfS. Results

DUPLICATE SAMPLE COMPLETED1121 93

SEE WARD'S PACKAGE

2 Analyst . 3 Analyst - a Analyst - 5

M'5 HIS HIS rM'

Tim, Cormpletedl Lao Unit Mg

55: AAe k/JA. es

\-I "'150 -31

/ b"
Date /

V 7/9-3



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Serial No Sap- e Poril Date Time Issed Priority

V 28.-8750 107-AP 8- 3-93 8:57 25
Deiermatc Melroc Sancard Result Units Charge Cooe Res

ICP LA-505-151 uG/ML NIL17 0
Sample Size bF Customer ID

7 e / .4 5 107-AP-E
Remarks. Calculations. Resulls

COMPLETED14IIZD
SEE WARD'S PACKAGE

I 5r - 2 Anaryst - 3 Analyst - 4 Analyst - $

04's M's Mrs Hi's Il

Dais T^e Compceted Lab Unit Mgr

Seftal No Sample Point Date Time Issued Priority

V 28.-8850 107-AP 8- 3-93 8:57 25
Deermrat oo Method Stancard Res 1 Undt; Charge Code Reruns

ICP LA-5 -i51 uG/ML N1L17 0
Sarpe Size 6 :l: Customer ID

? j-,v A 2 .,L -/c.. SnY 107-AP-E
Peraris Caic "atons. Results

DUPLICATE SAMPLE
COMPLETEDIII
SEE WARD'S PACKAGE

r y - 2 VAnalys - 3 Analyst - 4 Analyst - 5

His *rs His H's

rll 7
Oate f/

,9/Q&
Time CD,-pleledl L a Unit Mgr

%I~tV~ S 26

I -~3jR

BEST AVAILABLE COPY

800



Identity 1: WP-284 Identity 2: WP-284 1:18 P

Task name :TWC93

S k Weight C 1.0000 SoLution Volume 1.

0 ak Integrations : 3 Off-Peak Integrations : I

Mean
S.D.
% R.S.D.

Zr

(ppb)
-5.633
2.713

48.155

Zn

(ppb)
3.972
0.274

.0. 6.889

Ce

(ppb)
-13.100

3.779
.D. 28.848

Mo

(ppb)
-0.988
2.872

D. 290.691

Mn

(ppb)
12.776
0.274

0. 2.141

Sr

(ppb)
0.473
0.188

39.736

Ni

(ppb)
18.368
2.665

14.510

Sm
(ppb)

3.527
11.226

318.276

Se

(ppb)
-3.164
7.639

241.443

Sb

(ppb)
-5.021
24.204

482.018

Bi

(ppb)
-40.359
16.625
41.193

La

(ppb)
10.771
2.344

21.761

Ba

(ppb)
29.091

0.116
0.397

Ag

(ppb)
0.029
0.799

2778.572

V

(ppb)
126.102

1.297
1.029

Vt
M September 9, 1993

WHC-SD-WM-DP-053 REV 000

Si

(ppb)
386.739

2.403
0.621

Fe

(ppb)
-82.228

4.205
5.114

P

(ppb)
-2.921
20.434

699.475

Pb

(ppb)
63.665
12.922
20.296

Be

(ppb)
29.848
0.635
2.127

Al

(ppb)
170.897

5.532
3.237

Ca

C ppb)
26.262
0.220
0.838

S
(ppb)

10.095
10.905

108.031

Ti

(ppb)
0.235
0.538

228.488

TL

(ppb)
7.558

20.530
271.645

Co

(ppb)
41.035
3.152
7.682

Cr

(ppb)
7.678
1.229

16.000

Mg

(ppb)
0.176

0.102
57.733

Cd

(ppb)
11.240
0.314
2.796

Cu

(ppb)
9.720
0.760
7.822

Nd

(ppb)
5.051

13.740
272.001

As

(ppb)
21.171
7.116

33.613

a

(ppb)
38.301

4.045
10.560

Li

(ppb)
0.655
0.675

102.988

U

(ppb)
89.215
26.227
29.397

Na

(ppb)
126.218

2.470
1.957

K

(ppb)
121.467
30.490
25.101

WI,

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIT THAT
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Identity 1: ICV Identity 2: QuaLity Control

Task name : TWC93
Sampie Weight : 1.0000 solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
Mean 4932.430

S.D. 12.170

% R.S.D. 0.247

\jZn

(ppb)
4941.063.

28.064
0.568

Ce

(ppb)
4831.907

3.993
0.083

(ppb)
4959.807

18.602
0.375

Mn

(ppb)
4910.242

11.370
0.232

Sr Bi
(ppb) (ppb)
5128.739 4736.306

13.824 8.447

0.270 0.178

\ La

(ppb)
5268.155

2.371
0.045

Ba
(ppb)
5002.643

12.996
0.260

\jAg

(ppb)
4943.032

12.952
0.262

Ni

(ppb)
4926.127

11.626
0.236

Sm

(ppb)
5060.292

8.565
0.169

Se

(ppb)
2851.235

13.265
0.465

Sb

(ppb)
4668.222

36.711
0.786

(ppb)
4784.518

12.659
0.265

1:20 PM September 9, 1993

- Si
(ppb)
5763.580

13.522
0.235

Fe

(ppb)
5029.323

24.446
0.486

P

(ppb)
5502.628

108.982
1.981

Pb

(ppb)
4917.942

14.415
0.293

Be

(ppb)
5059.581

16.293
0.322

Al

(ppb)
4885.111

16.250
0.333

\1Ca

(ppb)
5265.091

16.308
0.310

S
(ppb)
5043.744

60.602
1.202

Ti

(ppb)
4818.765

12.926
0.268

\

(ppb)
4604.333

9.005
0.196

WHC-SDWM-DP-0 53 REV 0

Co

(ppb)
4864.315

9.127
0.188

Cr

(ppb)
4979.990

15.324
0.308

Mg

(ppb)
4898.148

12.001
0.245

Cd

(ppb)
4892.171

18.442
0.377

Cu

(ppb)
4849.719

15.614
0.322

Nd

(ppb)
5038.132

36.985
0.734

As

(ppb)
4950.507

43.651
0.882

B

(ppb)
4942.744

16.394
0.332

\ Li

(ppb)
5040.319

24.700
0.490

U

(ppb)
-16.521
40.062

242.487

Na

(ppb)
5068.965

32.427
0.640

K

(ppb)
5007.597

43.640
0.871

80Z

4 *
Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D. *

9



Identity 1: ICB I

Task name : TWC93

Sample Weight : 1.

3k Integrations :

Mean
S.D.
X R.S.D.

Zr

(ppb)
-2.310
3.131

135.570

Zn

(ppb)
-4.536
0.847

18.661

Ce

(ppb)
-15.306
23.104

150.945

Mo

(ppb)
9.835
2.626

26.704

Mn

(ppb)
1.766
0.277

15.683

dentity 2: Quality Control

0000 Solution Volume : 1.00

1:22 PM September 9, 1993

WHC-SD-WM-DP-05 3 REV 0
3 Off-Peak Integrations : 1

Sr

(ppb)
1.629
0.495

30.410

Ni

(ppb)
0.819
1.363

166.440

Sm

(ppb)
-17.853
20.204

113.170

Se

(ppb)
-35.316

8.535
24.169

Sb

(ppb)
-37.209
12.195
32.776

Bi

(ppb)
-2.399
19.634

818.273

La

(ppb)
10.782
6.194

57.447

Ba

(ppb)
2.047
0.626

30.578

Ag

(ppb)
0.013
1.980

15373.385

V

(ppb)
0.708
1.123

158.661

Si

(ppb)
6.389
2.364

37.003

Fe

(ppb)
-106.538

3.212
3.014

P

(ppb)
-42.247

18.021
42.657

Pb

(ppb)
29.720
12.490
42.025

8e

(ppb)
2.186
0.385

17.625

At

(ppb)
24.062

20.424

84.879

Ca

(ppb)
-3.022
0.582

19.254

S
(ppb)

-12.261
8.243

67.230

Ti

(ppb)
2.641
0.708

26.810

TI

(ppb)
-4.289
39.776

927.475

Co

(ppb)
3.324
1.542

46.391

Cr

(ppb)
-7.371
3.071

41.667^

Mg
(ppb)

1.529
0.444

29.038

Cd

(ppb)
3.995
1.931

48.327

Cu

(ppb)
0.377
1.437

381.494

Nd

(ppb)
0.031

20.944
67887.144

As

(ppb)
9.964
6.124

61.456

B

(ppb)
10.951
1.212

11.072

Li

(ppb)
1.310
0.766

58.459

U

Cppb)
118.953
78.680
66.144

Na

(ppb)
6.630
5.470

82.492

K

(ppb)
90.246
37.643
41.712

is

I

803

1*3



Identity 1: ICSA-I Identity 2: ICSA

Task name : TWC93
SampLe Weight : 1.0000 SoLution

On-Peak Integrations : 3 Off-Peak

Zr Sr

(ppb) (ppb)

Mean 0.656 0.037

S.D. 2.579 0.205

% R.S.D. 393.091 550.733

Zn Ni

(ppb) (ppb)

Mean -4.288 -3.146

S.D. 0.305 0.981
% R.S.D. 7.120 31.195

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Ce

(ppb)
16.026
4.545

28.362

Mo

(ppb)
2.678
1.559

58.188

Mn

(ppb)
0.383
0.209

54.557

Sm
(ppb)

-34.482
11.226
32.558

Se

(ppb)
-20.634

4.914
23.814

Sb
(ppb)

-41.232
14.885
36.101

1:24 PM September 9, 1993 .

Volume : 1.00
Integrations :1

Bi

(ppb)
14.424

17.339

120.207

La

(ppb)
12.062

3.994
33.112

Ba

(ppb)
2.054

0.236

11.515

Ag
(ppb)

1.682
0.295

17.515

V
(ppb)

2.548
1.607

63.090

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
38.046
4.769

12.535

Fe

(ppb)
-99.510

5.997
6.026

P
(ppb)

-26.517
42.537

160.416

Pb
(ppb)

10.478
5.532

52.793

Be

(ppb)
0.757
0.252

33.333

Al

(ppb)
17.257
3.551

20.579

Ca

(ppb)
17.134
0.085
0.496

S
(ppb)

24.668

10.958
44.422

Ti
(ppb)

0.895
0.708

79.119

TL

(ppb)
98.490
21.141
21.465

Co

(ppb)
-3.143
2.570

81.793

Cr

(ppb)
-3.174
2.753

86.738

Mg
(ppb)

1.000
0.102

10.188

Cd
(ppb)

1.797
2.099

116.786

Cu

(ppb)
0.941
0.543

57.712

Nd
(ppb)

29.278
25.630
87.542

As

(ppb)
-3.757
5.722

152.310

B
(ppb)

5.450
2.250

41.283

Li

(ppb)
0.905
0.532

58.812

U
(ppb)
247.819

43.209
17.436

Na
(ppb)

435922.519
1504.626

0.345

K
(ppb)
124.936

7.949
6.362

804

®r9

4



Identity 1: XXX Identity 2: Rinse

Task name : TWC93

1:26 PM September 9, 1993

Sample Weight : 1.0000 SoLution VoLume : 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.894

0.446
49.919

Zn

(ppb)
-6.748
0.310
4.598

Ce

(ppb)
24.039
5.775

24.024

Mo

(ppb)
1.243
2.571

206.795

Mn

(ppb)
0.348
0.405

116.581

Sr

(ppb)

-0.274
0.254

92.821

Ni

(ppb)
2.333
4.101

175.772

Sm

(ppb)
-15.477

4.945
31.951

Se

(ppb)
-54.705

6.509
11.899

Sb
(ppb)

-62.356
50.614
81.170

Bi

(ppb)
-11.225
12.023

107.115

La

(ppb)
12.164
0.030
0.245

Ba

(ppb)
0.798
0.255

31.926

Ag

(ppb)
-0.260
0.404

155.726

V

(ppb)
0.708
1.123

158.661

Si

(ppb)
12.525
2.080

16.603

Fe

(ppb)
-110.571

3.013
2.725

P

(ppb)
-85.505
47.190
55.191

Pb

(ppb)
36.255

4.887
13.479

Be

(ppb)
0.757
0.000
0.000

WHC-SD-WM-DP-053 REV0

AL

(ppb)
15.127
1.979

13.081

Ca

(ppb)
-7.692
0.083
1.084

S

(ppb)
-13.555

9.060
66.836

Ti

(ppb)
1.904
0.682

35.827

TI

(ppb)
99.894
26.020
26.048

Co

(ppb)
-2.055
0.363

17.647

Cr

(ppb)
-5.835
1.536

26.316

Mg

(ppb)
-0.294
0.000
0.000

Cd

(ppb)
2.309
0.873

37.819

Cu

(ppb)
0.251
0.326

129.706

Nd

(ppb)
-15.190

13.060
85.979

As

(ppb)
-9.977
3.893

39.026

B

(ppb)
4.900
1.394

28.442

Li

(ppb)
0.343
0.329

95.729

U

(ppb)
244.515

28.616
11.703

Na

(ppb)
110.155
26.139
23.729

K

(ppb)
159.627
10.407
6.520

49

805

4-

4



Identity 1: V25 Dig BLk 107-AP Identity 2: Direct Acid Digest

Task name : TWC93

SampLe Weight : 1.
On-Peak Integrations:

Zr

(ppb)

Mean 7.655

S.D. 8.982

% R.S.D. 117.339

Zn

(ppb)
Mean 175.877

S.D. 2.113

Z R.S.D. 1.202

Ce

(ppb)
Mean 72.695

S.D. 105.646

% R.S.D. 145.328

Mo

(ppb)

Mean 4.485

S.D. 2.958

% R.S.D. 65.963

Mean
S.D.
% R.S.D.

Mn

(ppb)
8.433
0.598
7.086

0000 Solution VoLume : 1.00
3 Off-Peak Integrations 1

Sr

(ppb)

5.547
1.066

19.219

Ni

(ppb)
7.859
3.596

45.750

Sm

(ppb)
-291.042
111.026
38.148

Se

(ppb)
3.178

49.000
1542.030

Sb

(ppb)
40.243
35.747
88.829

Bi

(ppb)

40.314

42.077

104.375

La

(ppb)
13.418
8.318

61.990

Ba

(ppb)
2.690
2.464

91.599

Ag

(ppb)
6.520
6.285

96.394

V

(ppb)
3.256
7.403

227.395

Si

(ppb)
1949.899

27.036
1.387

Fe

(ppb)
-35.682

5.234
14.669

P

(ppb)
-57.977
29.690
51.210

Pb

(ppb)
21.229
29.539

139.146

Be

(ppb)
0.925
0.146

15.746

WHC-SD-WM-DFP-053 REVO

(ppb)

153.790
34.384
22.358

Ca

(ppb)
4311.615

29.791
0.691

S

(ppb)
26.235
18.095
68.972

Ti

(ppb)
4.736
3.953

83.454

TL

(ppb)
200.319
187.353
93.527

Co

(ppb)

1.450
4.846

334.090

Cr

(ppb)
-0.614
4.768

776.213

Mg

(ppb)
281.775

1.836
0.652

Cd

(ppb)
3.182
3.620

113.748

Cu

(ppb)
10.033
3.776

37.639

Nd

(ppb)
25.368
43.708

172.297

As

(ppb)
21.677

5.839
26.935

B

Cppb)
164.055

3.208
1.955

Li

(ppb)
1.997
3.270

163.802

U

(ppb)
555.115
550.761
99.216

Na

(ppb)
614.582
49.034

7.978

K

(ppb)
216.866
107.526
49.582

t
Ii'
4"
it

I

4

1:28 PM September 9, 1993



Identity 1: V24 Dig Std 2.5-25m Identity 2: 13N10C,21B48C,14N10D

Task name : TWC93

Sample Weight : 1.0000 Solution Volume 1.00
0 k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
10004.114

142.803
1.427

Zn
(ppb)
9323.191

110.273
1.183

Ce
(ppb)
9505.014
236.877

2.492

Mo

(ppb)
10004.955

192.320
1.922

Mn
(ppb)
4911.233

79.508
1.619

Sr

(ppb)

9746.257

96.658
0.992

Ni
(ppb)
5017.696

109.297
2.178

Sm
(ppb)
9203.261

187.849
2.041

Se
(ppb)
2879.467

101.992
3.542

Sb
(ppb)
5137.960

45.398
0.884

Bi

(ppb)
9220.897

146.807

1.592

La
Cppb)

10098.947
131.352

1.301

Ba
(ppb)
9774.158

79.548
0.814

Ag
(ppb)
5833.059

46.299
0.794

V

(ppb)
10021.078

164.887
1.645

Si

(ppb)
27184.244

382.723
1.408

Fe

(ppb)
5077.021

84.353
1.661

P

(ppb)
10418.297

491.598
4.719

Pb
(ppb)
9801.247
236.202

2.410

Be

(ppb)
10097.637

160.568
1.590

1:31 PM September 9, 1993

WHC-SD-WM-DP-0 53 REV 0

AL

(ppb)
5878.013

92.188
1.568

Ca

(ppb)
13927.561

142.782
1.025

S

(ppb)

4847.982
113.612

2.343

Ti

(ppb)
4950.268

66.411

1.342

Tt
(ppb)
3496.917

199.687

5.710

Co

(ppb)
9514.271

177.585
1.867

Cr

(ppb)
4962.483

108.106
2.178

Mg
(ppb)
5392.415

91.298
1.693

Cd

(ppb)
9710.471

212.691
2.190

Cu

(ppb)
4736.539

28.600
0.604

Nd
(ppb)
9866.570

112.401
1.139

As

(ppb)
4929.565

85.852
1.742

B

(ppb)
6343.684

60.721
0.957

Li

(ppb)
9418.413

26.988
0.287

U

(ppb)
9978.853

640.148
6.415

Na

(ppb)
11456.582

57.963
0.506

K

(ppb)
4100.446

122.735
2.993

t

86?

7,

Y



CN

Identity 1: V26 Sam 107-AP-C Identity 2: 5mL in 25m Acid Dig
Task name : TWC93
Sample Weight : 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-2.056
0.894

43.486

Zn
(ppb)

82.849
4.580
5.528

Ce

(ppb)
1.439

16.963
1178.495

Mo
(ppb)

3.791
1.119

29.522

Mn
(ppb)

0.505
0.317

62.708

Sr
(ppb)

1.443
0.151

10.452

Ni

(ppb)
-0.564
3.013

533.776

Sm

(ppb)
-44.776

16.629
37.138

Se

(ppb)
-14.804

4.909
33.158

Sb

(ppb)
-59.338
57.992
97.732

Bi

(ppb)
-5.371
19.332

359.949

La
(ppb)

16.224
4.060

25.024

Ba

(ppb)
1.483
0.361

24.311

Ag

(ppb)
1.518
1.221

80.461

V

(ppb)
-0.424

1.365
321.739

Si

(ppb)
1225.281

3.947
0.322

Fe

(ppb)
-100.547

3.404
3.386

P

(ppb)
826.844
41.432

5.011

Pb

(ppb)
9.027
5.520

61.151

Be
(ppb)

1.093
0.291

26.647

1:34 PM September 9, 1993

WHC-SD-WM-DP-05 3 REV 0
Al

(ppb)
42.688
2.102
4.923

Ca

(ppb)
294.052

1.105
0.376

S

(ppb)
470.408

10.880
2.313

Ti

(ppb)
0.585
0.242

41.455

TI

(ppb)
-11.733

15.855
135.127

Co

(ppb)
1.269
2.604

205.206

Cr

(ppb)
2.764
2.128

76.980

Mg

(ppb)
47.109

0.102
0.216

Cd

(ppb)
3.433
1.626

47.359

Cu

(ppb)
0.251
0.326

129.706

Nd

(ppb)
-23.192

8.667
37.369

As

(ppb)
0.728
8.154

1119.893

B

(ppb)
94.603

1.604
1.695

Li

(ppb)
0.156
0.602

385.303

U

(ppb)
102.432
49.893
48.709

Na

(ppb)
91300.457

598.888
0.656

K

(ppb)
3118.710

41.737
1.338

sea

4kr

I t

I



Identity 1: V26 Dup 107-AP-C Identity 2: 5ml in 25m( Acid Dig 1:37 PM September 9, 1993

Task name : TWC93

SampLe Weight : 1.0000 SoLution Votume : 1.00 WHCSD-WM-DP-053 REV 0
ak Integrations : 3

Zr

(ppb)

Mean -1.020

S.D. 1.342
% R.S.D. 131.578

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zn
Cppb)

63.124
0.295
0.468

Ce

(ppb)
11.619
18.313

157.620

Mo
(ppb)

0.074
2.606

3516.470

Mn

Cppb)
1.404
0.509

36.227

Off-Peak Integrations : 1

Sr

(ppb)
2.040
0.078
3.808

Ni
(ppb)

4.094
2.378

58.083

Sm
(ppb)
-110.499

5.486
4.965

Se

(ppb)
-2.667
37.599

1409.576

Sb
(ppb)
-34.191

6.282
18.372

SiI

(ppb)
-19.780

15.945
80.616

La

(ppb)
13.456
4.662

34.647

Ba
(ppb)

1.315
0.373

28.392

Ag
(ppb).

1.601
0.770

48.112

V
(ppb)

-1.698
0.649

38.197

4$

s8s

4
Si

(ppb)
1129.653

10.734
0.950

Fe
(ppb)

-92.713
3.530
3.808

P
(ppb)
948.752

24.559
2.589

Pb
(ppb)

17.098
3.480

20.351

Be
(ppb)

0.084
0.291

346.340

AL

(ppb)
47.177

5.711
12.105

Ca

(ppb)
965.031

1.450
0.150

S
(ppb)
532.614

5.534
1.039

Ti

(ppb)
0.662
1.015

153.263

TL

(ppb)
32.193
15.751
48.926

Co

(ppb)
2.055
1.108

53.913

Cr
(ppb)

-2.355
3.030

128.684

Mg
(ppb)

99.512
0.102
0.102

Cd
(ppb)

-0.099
0.668

671.462

Cu
(ppb)

-1.003
1.036

103.306

Nd
(ppb)

8.872
4.105

46.262

As
(ppb)

-6.094
6.875

112.806

B

(ppb)
71.152
0.937
1.317

Li

(ppb)
0.250
0.301

120.459

U
(ppb)
132.170
63.730
48.218

Na
(ppb)

93435.848
206.539

0.221

K
(ppb)
3285.223

23.464
0.714

I



' 0

.Identity 1:72. 107-AP-D Identity 2: SmI in 25mi-1m in 4.

Task name : TWC93

Sample Weight : 1.

On-Peak Integrations :

Mean
S.D.
% R.S.D.

Zr

(ppb)
989.627

2.805
0.283

Zn

(ppb)
974.807

3.063
0.314

Ce

(ppb)
989.270

10.978
1.110

Mo

(ppb)
994.625

6.790
0.683

Mn

(ppb)
984.779

3.885
0.394

0000 Solution Volume : 1.00
3 Off-Peak Integrations 1

Sr

(ppb)
1031.993

2.330
0.226

Ni

(ppb)
986.671

5.677
0.575

Sm

(ppb)
998.093

7.127
0.714

Se

(ppb)
533.850

13.047
2.444

Sb

(ppb)
929.426
26.821

2.886

Bi

(ppb)
910.227

16.883

1.855

La

(ppb)
1060.618

8.037
0.758

Ba

(ppb)

1005.233
2.608
0.259

Ag

(ppb)
638.830

7.372
1.154

V

(ppb)
961.121

2.364
0.246

Si

(ppb)
2575.100

4.362
0.169

Fe

(ppb)
925.312

1.728
0.187

P

(ppb)
1935.818

37.924
1.959

Pb

(ppb)
989.763

35.487
3.585

Be

(ppb)
1020.139

2.576
0.253

1:41 PM September 9, 1993

WHC-SD-WM-DP-053 REVO

At

(ppb)

1023.897
10.393

1.015

Ca

(ppb)
1334.339

3.462
0.259

S

(ppb)
1441.470

19.663
1.364

Ti

(ppb)

969.769
2.859
0.295

TIL

(ppb)
960.086

36.458
3.797

Co

(ppb)
977.275

2.722
0.278

Cr

(ppb)
997.759

4.475
0.449

Mg

(ppb)
1034.055

2.869
0.277

Cd

(ppb)
977.186

6.953
0.711

Cu

(ppb)
978.121

2.505
0.256

Nd

(ppb)
1017.227

20.839
2.049

As

(ppb)
1003.093

20.689
2.062

(ppb)
1086.982

2.240
0.206

Li

(ppb)
1003.273

3.354
0.334

U

(ppb)
138.779

26.227
18.898

Na

(ppb)
93069.714

265.921
0.286

K

(ppb)
4159.419

25.668
0.617

810

'I
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A4\9 3
Identity 1: V27 107-AP-D Identity 2: 5mt in 25m1-lmL in'Y5

Task name : TWC93

Smole Weight : 1.0000 SoLution Voiume : 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
-1.279
2.722

212.893

Zn
(ppb)

5.416
0.385
7.108

Ce

(ppb)
30.564
15.284
50.007

Mo
(ppb)

-0.689
1.293

187.602

Mn
(ppb)

1.104
0.398

36.086

Sr
(ppb)

1.032
0.108

10.434

Ni
(ppb)

3.402
2.930

86.110

Sm
(ppb)
-28.939

10.712
37.016

Se
(ppb)
-42.565

5.311
12.477

Sb
(ppb)
-24.133
26.821

111.139

Bi

(ppb)
-1.875

16.480

878.746

La
(ppb)

12.043
10.689
88.761

Ba
(ppb)

1.171
0.431

36.833

Ag

(ppb)
1.425
0.296

20.786

V

(ppb)
1.133
0.849

74.975

Si

(ppb)
1387.563

9.947

0.717

Fe
(ppb)
-102.275

2.610
2.551

P

(ppb)
740.328
31.214
4.216

Pb
(ppb)

10.082
4.078

40.455

Be
(ppb)

0.168
0.291

173.188

1:44 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0
Al

(ppb)
61.724
6.957

11.270

Ca
(ppb)
491.011

1.532
0.312

S
(ppb)

37.221
18.976
50.983

Ti
(ppb)

0.391
0.904

231.533

TL

(ppb)
89.424
44.100
49.316

Co

(ppb)

-2.659
1.922

72.264

Cr

(ppb)
-2.969
4.651

156.660

Mg

(ppb)
81.927

0.353
0.431

Cd

(ppb)
0.041
0.974

2375.465

Cu
(ppb)

1.693
0.928

54.797

Nd
(ppb)

37.841
9.002

23.788

As

(ppb)
18.244
5.625

30.831

B
(ppb)
159.505

2.329
1.460

Li

(ppb)
1.809
0.849

46.929

U

Cppb)
158.604
86.418
54.486

Na

(ppb)
98729.797

341.810

0.346

K

(ppb)
3167.276

36.051

1.138

I

Sii

II

A

it



Identity 1: V27 Dup 107-AP-D Identity 2: 5mL in 25m1-lml in 4

Task name : TWC93

Sampie Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations :

Zr

(ppb)
Mean -0.890
S.D. 1.359

% R.S.D. 152.791

Zn

(ppb)
Mean 16.452

S.D. 0.156

% R.S.D. 0.950

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Ce

(ppb)
28.369
4.370

15.403

Mo

(ppb)
-0.046

1.661
3638.526

Mn

(ppb)
1.612
0.357

22.123

3 Off-Peak Integrations : 1

Sr Bi

(ppb) (ppb)
1.604 -7.717
0.114 17.673
7.105 229.010

Ni

(ppb)
3.779
0.289
7.655

Sm

(ppb)
-29.731

10.712
36.030

Se

(ppb)
1.870

11.198
598.777

Sb
(ppb)

11.073
28.521

257.585

La

(ppb)
5.277
2.368

44.876

Ba

(ppb)
1.371
0.304

22.209

Ag

(ppb)
1.689
0.620

36.681

V

(ppb)
1.557
1.531

98.310

Si
(ppb)
1256.437

6.148

0.489

Fe

(ppb)
-96.169

2.249
2.338

P

(ppb)
838.641

41.432
4.940

Pb

(ppb)
19.742
13.189
66.807

Be

(ppb)
1.093
0.385

35.250

1:51 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Al
(ppb)

36.131
8.350

23.110

Ca
(ppb)

593.018
0.837
0.141

S

(ppb)
61.808
11.167
18.067

Ti

(ppb)
1.438
0.485

33.698

TI

(ppb)
67.352
20.824
30.918

Co

(ppb)
0.242
3.413

1411.851

Cr

(ppb)
1.024
3.961

386.910

Mg

(ppb)
91.396

0.102
0.111

Cd

(ppb)
1.195
1.799

150.569

Cu

(ppb)
3.700
0.287
7.766

Nd

(ppb)
51.083
15.698
30.729

As

(ppb)
-4.614
4.721

102.324

B

(ppb)
10.851
1.282

11.812

Li

(ppb)
1.591
0.648

40.750

U

(ppb)
204.864

24.947
12.177

Na

(ppb)
96552.697

250.176

0.259

K

(ppb)
3115.241

10.407
0.334

'e 1
4<

S



Identity 1: V27 P.Spk .107-AP-D Identity 2: 5ml in 25m-lm in 4

Task name : TWC93
Samote Weight : 1.0000 SoLution VoLume : 1.00

ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
987.025

1.914
0.194

Zn

(ppb)
970.451

3.108
0.320

Ce

(ppb)
976.880

7.060
0.723

Mo

(ppb)
987.344

7.464
0.756

Mn

(ppb)
978.765

4.004
0.409

Sr
(ppb)
1032.752

2.548
0.247

Ni
(ppb)
980.952

10.150
1.035

Sm

(ppb)
991.758

15.087
1.521

Se

(ppb)
550.315

18.387
3.341

Sb
(ppb)
1017.942

63.608
6.249

Si
(ppb)
942.284

28.352
3.009

La

(ppb)
1060.654

4.027
0.380

Ba

(ppb)
1006.421

2.520
0.250

Ag
(ppb)
698.016

7.682
1.101

V
(ppb)
955.602

0.735
0.077

Si

(ppb)
2741.989

3.171
0.116

Fe

(ppb)
926.579

14.185
1.531

P
(ppb)
2010.537

47.679
2.371

Pb

(ppb)
996.688

28.147
2.824

Be

(ppb)
1014.254

2.242
0.221

1:56 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0
At

(ppb)
1042.331

7.408
0.711

Ca

(ppb)
1576.958

4.556
0.289

S
(ppb)
1101.375

12.172
1.105

Ti
(ppb)
969.071

1.522
0.157

Co

(ppb)
973.407

4.920
0.505

Cr

(ppb)
995.916

2.222
0.223

Mg
(ppb)
1080.518

2.814
0.260

Cd
(ppb)
967.914

5.196
0.537

Cu

(ppb)
980.441

2.643
0.270

Nd
(ppb)
1001.553

14.825
1.480

As

(ppb)
981.575

12.337
1.257

B
(ppb)
1145.784

2.893
0.253

Li

(ppb)
1010.572

2.638
0.261

U
(ppb)
138.779
55.192
39.770

Na

(ppb)
99802.277

212.847
0.213

K
(ppb)
4117.791

10.832
0.263

TL
(ppb)
906.017

7.806
0.862

44

813

S



Identity 1: CCV Identity 2: Quality Control

Task name : TWC93

Sample Weight : 1.0000 Solution Volune 1.00

On-Peak Integrations : 3 Off-Peak Integrations 1

Mean
S.D.
% R.S.D.

Zr
(ppb)
5065.371

21.100
0.417

Zn

(ppb)

5088.436

28.806
0.566

Ce

(ppb)
4978.064

28.932
0.581

Mo

(ppb)
5101.267

45.550
0.893

Mn

(ppb)
5050.170

22.631
0.448

Sr

(ppb)
5247.220

31.882
0.608

Ni

(ppb)
5081.350

26.415
0.520

Sm

(ppb)
5132.351

27.737
0.540

Se

(ppb)
2937.416

32.139
1.094

Sb

(ppb)
4727.568

60.678
1.283

Bi
(ppb)
4904.006

1.609
0.033

La

(ppb)
5383.811

12.033
0.224

Ba

(ppb)
5113.029

29.589
0.579

Ag

(ppb)
5010.340

23.449
0.468

V

(ppb)
4922.650

25.737
0.523

2:01 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
5870.946

19.731
0.336

Fe

(ppb)
5156.058

17.834
0.346

P

(ppb)
4649.268

120.505
2.592

Pb

(ppb)
4979.350

23.551
0.473

Be

(ppb)
5226.395

32.957
0.631

Al
(ppb)
4963.978

36.911
0.744

Ca

(ppb)
5399.574

23.167
0.429

S

(ppb)
4885.127

101.366
2.075

Ti

(ppb)
4950.307

29.069
0.587

Ti

(ppb)
4660.202

21.464
0.461

Co
(ppb)
5026.700

18.503
0.368

Cr

(ppb)
5135.294

39.135
0.762

Mg

(ppb)
5040.594

29.201
0.579

Cd

(ppb)
5076.220

21.190
0.417

Cu

(ppb)
4944.528

21.249
0.430

Nd

(ppb)
5127.088

41.247
0.804

As

(ppb)
5092.312

51.918
1.020

B

(ppb)
5029.946

19.028
0.378

Li

(ppb)
5093.849

36.322
0.713

U
(ppb)

42.955
58.084

135.218

Na

(Ppb)

5149.814
24.697

0.480

K

(ppb)
5116.872

16.727
0.327

Slit I
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Identity 1: CCB Identity 2: Quality Control.

Task name : TWC93

Sample Weight : 1.0000 SoLution Volume : 1.00

ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)

3.246
1.400

43.148

Zn

(ppb)
-4.514
1.322

29.278

Ce
(ppb)

44.383
7.004

15.782

Mo

(ppb)
6.268
1.979

31.578

Mn

(ppb)
2.555
1.150

45.013

Sr

(ppb)
1.642
0.859

52.339

Mi

(ppb)
8.375
0.654
7.805

Sm

(ppb)
9.862
6.285

63.730

Se

(ppb)
4.209

14.334
340.553

Sb

(ppb)
31.190
28.521
91.444

Bi

(ppb)

18.688
6.522

34.901

La
(ppb)

13.368
2.312

17.293

Ba

(ppb)
2.995
0.802

26.787

Ag

(ppb)
11.768
0.557
4.731

(ppb)
2.265
0.884

39.025

2:03 PM September 9, 1993

WHC-SD-WMDP-05!3 REVO
Si

(ppb)
22.031

1.405
6.378

Fe

(ppb)
-105.156

1.309
1.244

P

(ppb)
-77.640
27.245
35.092

Pb

(ppb)
48.947
10.075
20.583

Be

(ppb)
1.766
0.757

42.857

Al

(ppb)
31.733

2.174

6.851

Ca

(ppb)
-2.453
0.869

35.436

S

(ppb)
14.631
2.033

13.896

Ti

(ppb)
4.581
0.934

20.381

TI

(ppb)
107.652
30.582
28.408

Co

(ppb)
4.109

2.043
49.718

Cr

(ppb)
-1.433
1.546

107.855

Mg

(ppb)
1.764
0.796

45.092

Cd

(ppb)
3.553
1.847

51.969

Cu

(ppb)
2.759
0.392

14.191

Nd

(ppb)
47.405
9.462

19.960

As

(ppb)
-3.491
7.270

208.227

a

(ppb)
9.451
3.035

32.113

Li

(ppb)
1.841
0.564

30.646

U

(ppb)
313.904
66.002
21.026

Na

(ppb)
23.744
3.027

12.750

K.

(ppb)
149.220
28.972
19.416

44

815

fly
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Identity 1: V28 Sam 107-AP-E Identity 2: 5mL in 25m-lmL in 4

Task name : TWC93
2:05 PM September 9, 1993

1.0000 SoLution Volune : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)
-17.790

0.591
3.323

Zn

(ppb)
200.432

0.244
0.122

Ce

(ppb)
-202.474

8.267
4.083

Mo

(ppb)
4.004
1.709

42.692

Mn

(ppb)
7.037
0.194
2.753

Sr

(ppb)
6.243
0.149
2.390

Ni

Cppb)
-0.892

1.180
132.324

Sm

(ppb)
-356.765

13.919
3.902

Se

(ppb)
-31.065

7.894
25.410

Sb

(ppb)
19.119
45.398

237.443

Bi
(ppb)

-3.709
24.238

653.504

La

(ppb)

4.015
0.053
1.324

Ba

(ppb)
-2.032
0.339

16.677

Ag

(ppb)
-6.911
0.265
3.832

V

(ppb)
-9.057
0.849
9.375

Si

(ppb)
1050.283

11.264
1.072

Fe

(ppb)
-79.233

3.212
4.053

P

(ppb)
803.248

18.021
2.244

Pb

(ppb)
15.026
21.550

143.418

Be

(ppb)
1.177

0.291
24.743

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
88.830
5.440
6.125

Ca

(ppb)
4651.530

16.255
0.349

S
(ppb)

79.157
6.092
7.696

Ti

(ppb)
-4.537
0.356
7.838

TI

(ppb)
-322.764

23.852
7.390

Co

(ppb)
-0.000
1.542

12893567.479

Cr

(ppb)
-1.945

2.787

143.270

Mg

(ppb)
303.241

0.834

0.275

Cd

(ppb)
0.061

0.901

1475.680

Cu

(ppb)
7.023
0.498
7.086

Nd
(ppb)

13.626
23.274

170.800

As
(ppb)

13.513
9.396

69.535

8

(ppb)
62.052

2.643
4.259

Li

(ppb)
1.560
0.108
6.927

U
(ppb)
-865.715

22.893
2.644

Na

(ppb)
92389.617

394.335
0.427

K

(ppb)
3005.966

39.286
1.307

IampLe Weight :

'4
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Identity 1: V28 Dup 107-AP-E Identity 2: 5mi in 25m-lt in 4

Task name : TWC93

Sample Weight : 1.0000 Solution Volume 1.00

r 'ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.635
2.421

381.460

Zn
(ppb)

7.718
0.334
4.327

Ce
(ppb)

9.454
17.784

188.104

Mo
(ppb)

3.378
2.220

65.737

Mn
(ppb)

0.626
0.395

63.087

Sr

(ppb)
1.045
0.094
8.988

Ni
(ppb)

2.206
0.763

34.585

Sm
(ppb)
-32.106

5.486
17.087

Se
(ppb)

-13.070
5.524

42.264

Sb
(ppb)

28.172
17.681
62.762

Bi

(ppb)
-18.684

8.189
43.831

La
(ppb)

6.575
6.126

93.162

Ba

(ppb)
1.887
0.256
13.543

Ag
(ppb)

2.042
0.948

46.427

V
(ppb)

-2.547
1.716

67.367

Si

(ppb)
1034.644

6.490
0.627

Fe

(ppb)
-97.206

3.212
3.304

P
(ppb)
870.101

54.063
6.213

Pb
(ppb)

38.484
18.301
47.555

Be
(ppb)

0.757
0.252

33.333

2:09 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

AL

(ppb)

56.535
4.144

7.329

Ca
(ppb)
459.731

0.077
0.017

S

(ppb)
85.429

4.514
5.284

Ti

(ppb)
0.662
0.349

52.741

Co

(ppb)
-0.544
2.775

510.254

Cr

(ppb)
-1.229
4.876

396.864

Mg
(ppb)

42.463
0.204
0.480

Cd

(ppb)
2.279
0.381

16.728

Cu

(ppb)
5.769
0.217
3.765

Nd
(ppb)

72.340
21.998
30.409

As
(ppb)

4.122
6.735

163.422

B

(ppb)
62.402

2.439
3.908

It

(ppb)
93.624

7.630
8.150

n&S

I

817

H

*
Li

(ppb)
0.562
0.162

28.858

U

(ppb)
135.474
69.625
51.393

Na
(ppb)

91963.554
44.950

0.049

K

(ppb)
3196.763

28.659
0.896



Identity 1: V28 P.Spk 107-AP-E Identity 2: 5mI in 25m-1m1 in 4

Task name : TWC93
Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
1013.310

1.945
0.192

Zn

(ppb)
1248.090

9.126
0.731

Ce

(ppb)
994.465

14.419
1.450

Mo
(ppb)
1017.734

12.364
1.215

Mn

(ppb)
1000.729

2.481
0.248

Sr

(ppb)
1063.843

5.041
0.474

Ni

(ppb)
997.158

6.888
0.691

Sm

(ppb)
610.878

14.450
2.365

Se

(ppb)
567.472
22.499
3.965

Sb

(ppb)
901.262

45.297
5.026

Bi
(ppb)
963.461

14.344

1.489

La

(ppb)
1084.860

4.020
0.371

Ba

(ppb)
1033.245

4.904
0.475

Ag

(ppb)
717.379

1.333
0.186

V

(ppb)
979.945

3.806
0.388

Si
(ppb)
2491.625

31.117
1.249

Fe
(ppb)
973.932

7.990
0.820

P

(ppb)
1939.751

72.085
3.716

Pb

(ppb)
988.174

14.019
1.419

Se

(ppb)
1028.715

3.658
0.356

2:12 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
1057.026

6.959

0.658

Ca

(ppb)

5738.183
27.550
0.480

S
(ppb)
1107.682

17.038
1.538

Ti

(ppb)
989.559

3.731
0.377

Tt

(ppb)
922.399

30.533
3.310

Co

(ppb)
986.642

2.746
0.278

Cr

(ppb)
1009.634

5.224
0.517

Mg

(ppb)
1301.009

5.471
0.420

Cd

(ppb)
984.733

3.838
0.390

Cu

(ppb)
1005.272

4.250
0.423

Li

(ppb)
1027.854

6.913
0.673

Nd U
(ppb) (ppb)
1020.673 72.694

9.824 58.084
0.962 79.902

As
(ppb)
995.179

10.853
1.091

B

(ppb)
1067.631

8.742
0.819

Na
(ppb)

96221.071
529.773

0.551

K
(ppb)
4280.835

27.038
0.632

Isis

'I&k

I



Identity 1: V26 Sam 107-AP-C Identity 2: 5mt in 25ml

Task name ; TWC93

Sampte Weight : 1.0000 SoLution VoLume 1.00
Or 'ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr
(ppb)

1.174

2.367
201.650

Zn

(ppb)
15.121
0.244
1.614

Ce

(ppb)
41.446
5.778

13.942

Mo
(ppb)

0.675
0.796

117.847

Mn

(ppb)
0.699
0.208

29.741

Sr
(ppb)

2.923
0.197
6.755

Ni

(ppb)
9.638
4.226

43.847

Sm

(ppb)
-97.038

13.227
13.630

Se

(ppb)
-35.297
24.365
69.030

Sb

(ppb)
5.037

19.634
389.762

Bi
(ppb)

43.030
22.157
51.493

La

(ppb)
8.138
4.055

49.832

Ba

(ppb)

3.713
0.056
1.500

Ag

(ppb)
10.183
0.395
3.875

V

(ppb)
-0.141
1.123

795.835

2:17 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
6254.884

11.653
0.186

Fe

(ppb)
-81.537

3.926
4.815

P

(ppb)
4401.518

29.690
0.675

Pb

(ppb)
46.380
12.750
27.490

Be

(ppb)
0.673
0.385

57.281

AL
(ppb)
230.263

4.048
1.758

Ca

(ppb)
919.223

1.687
0.184

S

(ppb)

2228.484

17.944
0.805

Ti

(ppb)

3.184

0.470
14.774

Co
(pplb)

13.295
1.408

10.592

Cr
(ppb)

-3.378
1.710

50.616

Mg

(ppb)
93.572
0.176
0.189

Cd

(ppb)
0.252
1.520

603.645

Cu

(ppb)
4.013
0.752

18.748

Nd

(ppb)
-21.886

6.169
28.185

As

(ppb)
-3.448
7.592

220.162

B

C ppb)
458.664

1.517
0.331

Li

(ppb)
0.842
0.408

48.422

U

(ppb)
280.862
58.084
20.680

Na

(ppb)
462365.384

2445.264

0.529

K

(ppb)
15811.893

109.646

0.693

TI

(ppb)
61.750

3.165
5.125

Ail

813

S
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Identity 1: V26 Dup 107-AP-C Identity 2: 5mI in 25mL

Task name : TWC93

Sample Weight 1.0000 Solution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Zr

(ppb)
0.677
0.593

87.519

Zn

(ppb)
175.381

1.119
0.638

Ce

(ppb)
23.917
11.554
48.308

Mo

(ppb)
5.737
1.075

18.743

Mn

(ppb)
7.036
0.232
3.297

Sr

(ppb)
5.895
0.078
1.318

Ni

(ppb)
8.114
0.716
8.820

Sm
(ppb)
-348.847

6.285
1.802

Se

(ppb)
-6.754
17.928

265.434

Sb

(ppb)
-64.367
23.047
35.806

Bi
(ppb)

12.773
9.760

76.406

La
(ppb)

18.866
2.328

12.338

Ba

(ppb)
4.129
0.318
7.692

Ag

(ppb)
12.046

1.076
8.929

V

(ppb)
1.557
1.698

109.065

2:20 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
5651.794

26.567
0.470

Fe

(ppb)
-46.282

6.336
13.689

P

(ppb)
3886.356

142.714
3.672

Pb
(ppb)

26.520
5.580

21.041

Be

(ppb)
0.168
0.291

173.188

Al

(ppb)

209.379

2.617
1.250

Ca

(ppb)
3938.594

9.199
0.234

S

(ppb)
2146.093

31.804
1.482

Ti
(ppb)

3.146
0.586

18.627

Co
(ppb)

11.422

0.105
0.916

Cr

(ppb)
0.614
1.407

229.128

Mg

(ppb)
271.365

0.620
0.228

Cd
(ppb)

0.754
0.426

56.550

Cu

(ppb)
4.390
0.564

12.856

Nd

(ppb)
-0.280
12.804

4576.572

As

(ppb)
10.330
9.300

90.030

B

(ppb)
338.560

4.969
1.468

Li

(ppb)
0.406
0.992

244.478

U

(ppb)
323.817

66.002
20.383

Na

(ppb)
463949.019

1300.766
0.280

K

(ppb)
15863.929

41.628
0.262

T.
(ppb)

84.561
38.475
45.500

hide~
N'

A
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Identity 1: V27 Sam 107-AP-D Identity 2: 5mL in 25mL
Task name : TWC93

SampLe Weight : 1.0000 SoLution VoLume 1.00

Or ik Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
0.277
1.612

582.523

Zn

(ppb)
46.875

0.707
1.508

Ce

(ppb)
18.137
12.026
66.306

Mo

(ppb)
0.216
0.686

316.960

Mn

(ppb)
2.934
0.504

17.177

Sr
(ppb)

3.718
0.086
2.317

Ni

(ppb)
9.759
1.041

10.664

Sm

(ppb)
-166.721

4.945
2.966

Se

(ppb)
0.392

10.505
2682.085

Sb

(ppb)
-98.567

9.700
9.841

Si
(ppb)

65.449
8.442

12.899

La

(ppb)
10.707
4.702

43.921

Ba

(ppb)
3.150
0.167
5.294

Ag

(ppb)
10.010
0.913
9.122

V

(ppb)
0.283
1.531

540.117

2:27 PM September 9, 1993

WHC-SD-WM-DP-053 REV0

Si

(ppb)
6986.099

28.580
0.409

Fe

(ppb)
-46.051
18.698
40.602

P

(ppb)
4224.554

37.924
0.898

Pb

(ppb)
14.478
15.485

106.957

Be

(ppb)
0.336
0.291

86.598

Al

(ppb)
258.841

4.503
1.740

Ca

(ppb)
2088.565

5.329
0.255

S

(ppb)

204.247
1.724
0.844

Ti

(ppb)
4.736
0.420
8.861

Ti

(ppb)

64.328
5.505
8.558

Co

(ppb)
-1.088
3.911

359.522

Cr

(ppb)
-3.583
1.279

35.686

Mg

Cppb)
291.361

3.380
1.160

Cd

(ppb)
1.436
0.303

21.106

Cu

(ppb)
8.277
1.149

13.886

Nd

(ppb)
32.972
26.669
80.883

As

(ppb)
8.681
4.454

51.308

B
(ppb)
754.222

2.247
0.298

Li

(ppb)
2.028
0.796

39.250

U

(ppb)
178.430
114.320
64.070

Ma

(ppb)
489232.390

1636.332

0.334

K

(ppb)
15260.317

81.282

0.533

I A

821-

+1
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Identity 1: V27 Dup 107-AP-D Identity 2: 5mI in 25mL

Task name . TWC93
2:31 PM September 9, 1993

1.0000 SoLution Votume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.756

1.118
147.916

Zn

(ppb)
86.099

0.682
0.792

Ce
Cppb)
-32.102

7.020
21.869

Mo

(ppb)
0.172
1.395

813.455

Mn

(ppb)
3.166
0.361

11.412

Sr

(ppb)
4.353
0.086
1.979

Ni
(ppb)

11.837
2.363

19.963

Sm
(ppb)
-231.653

11.718
5.059

Se

(ppb)
-71.579
15.986
22.333

Sb
(ppb)

16.102
48.124

298.873

Bi
(ppb)
-22.466

10.490
46.694

La

(ppb)
13.496
4.693

34.778

Ba

(ppb)
2.639
0.075
2.837

Ag

(ppb)
7.358
0.458
6.220

V

(ppb)
-2.406

1.768
73.482

Si

(ppb)
6462.084

24.910
0.385

Fe
(ppb)

-62.987
1.309
2.078

P
(ppb)
4547.022

89.330
1.965

Pb
(ppb)

29.860
9.902

33.161

Be
(ppb)

0.589
0.291

49.486

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
175.584

5.038
2.869

Ca

(ppb)
2434.395

6.178
0.254

S
(ppb)

228.199
9.444
4.138

Ti
(ppb)

2.796
0.293

10.477

TI

(ppb)
-47.967
25.290
52.723

Co

(ppb)
-2.115
2.936

138.828

Cr

(ppb)
-2.150
3.236

150.510

Mg
(ppb)
332.589

0.668
0.201

Cd
(ppb)

2.108
1.310

62.151

Cu

(ppb)
5.644
0.109
1.924

Nd
(ppb)

-8.381
13.570

161.923

As
(ppb)

-5.144
8.894

172.905

a

(ppb)
34.701
4.181

12.050

Li

(ppb)
0.468
0.675

144.167

U
(ppb)

26.434
48.899

184.983

Na
(ppb)

485488.576
570.441

0.117

K
(ppb)

15262.052
29.589
0.194

Sample Weight :

a:

I'

4
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Identity 1: zzz Identity 2: zzz

Task name : TWC93
Sample Weight : 1.0000 SoLu

2:35 PM September 9, 1993

tion Volme : 1.00
C %k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)
-0.422
14.391

3408.982

Zn

(ppb)
720.503
491.106

68.162

Ce

(ppb)
38.212

171.470
448.734

Mo

(ppb)
2.228
1.995

89.533

Mn

(ppb)
27.089
17.636
65.104

Sr

(ppb)
19.251
10.686
55.506

Ni

(ppb)
21.679
8.772

40.464

Sm

(ppb)
1932.550
158.012

8.176

Se

(ppb)
10.743
21.144

196.810

Sb

(ppb)
25.155
49.980

198.693

Si
(ppb)

25.566
35.590

139.210

La

(ppb)
18.903
2.240

11.850

Ba

(ppb)
7.932
1.263

15.921

Ag

(ppb)
6.648
5.615

84.461

V

(ppb)
-0.141
7.464

5287.534

Si

(ppb)
4046.315
2701 .645

66.768

Fe

(ppb)
22.962
89.018

387.684

P

(ppb)
3021.198
1955.747

64.734

Pb

(ppb)
31.982
15.590
48.744

Be

(ppb)
0.589
0.146

24.743

Al
(ppb)
216.695

70.665
32.610

Ca

(ppb)

16283.364

10907.362

66.985

S

(ppb)
247.477
165.173
66.743

Ti
(ppb)

2.952
3.792

128.489

TL

(ppb)
51.646

271.221
525.155

I4

823

WHC-SD-WM-DP-053 REV 0 I
Li

(ppb)
3.775
4.518

119.681

U
(ppb)

270.949
727.447
268.481

Co

(ppb)
0.302
3.187

1054.745

Cr

(ppb)
-6.040
6.099

100.972

Mg

(ppb)
992.533
668.680
67.371

Cd
(ppb)

4.336
0.411
9.478

Cu

(ppb)
19.501
4.457

22.854

Nd

Cppb)
-16.562
58.885

355.536

As

(ppb)
5.392
3.373

62.568

B

(ppb)
201.556
134.274
66.619

Na

(ppb)
334636.184

226001.696

67.537

K

(ppb)
11874.543

7626.464

64.225

r

1~
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Identity 1: V28 Sam 107-AP-E Identity 2: 5mI in 25mL

Task name : TWC93

SampLe Weight : 1.0000 Sotution Volume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.

% R.S.D.

Zr

(ppb)
-0.905

1.691
186.749

Zn

(ppb)
1004.643

2.234
0.222

Ce

(ppb)
-12.861

7.020
54.588

Mo

(ppb)
2.268
1.148

50.589

Mn

(ppb)
37.701

0.618
1.640

Sr

(ppb)
25.233

0.233
0.923

Ni

(ppb)
34.821

5.506
15.812

Sm

(ppb)
-2043.409

11.226
0.549

Se

(ppb)
-11.075

3.078
27.793

Sb
(ppb)

5.037
29.308

581.823

6i

(ppb)
10.902
10.672
97.890

La

(ppb)
12.271
0.064

0.523

Ba

(ppb)
10.476
0.255
2.434

Ag

(ppb)
10.370
0.315
3.036

V

(ppb)
-0.990

1.123
113.432

2:39 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)

5556.602

13.415
0.241

Fe

(ppb)
79.877
.4.317
5.405

P

(ppb)
4016.130

130.487
3.249

Pb

(ppb)
40.082
17.990
44.883

Be

(ppb)
0.168
0.291

173.188

At

(ppb)

251.289
5.139
2.045

Ca

(ppb)
22596.959

68.321
0.302

S

(ppb)
305.216

31.532

10.331

Ti

(ppb)
2.525

0.839

33.249

IT

(ppb)
10.957

4.910

44.815

Co

(ppb)

1.088
0.456

41.944

Cr

(ppb)
4.709
3.690

78.351

Mg

(ppb)
1380.466

4.228
0.306

Cd

(ppb)
3.784

0.945
24.960

Cu

(ppb)
23.326

0.965
4.138

Nd
(ppb)
-61.851
28.099
45.430

As

(ppb)
-4.570
12.973

283.873

B

(ppb)
276.508

2.029
0.734

Li

(ppb)
0.718
0.108

15.058

U

(ppb)
109.040

9.913
9.091

Na

(ppb)
467202.719

1327.529
0.284

K

(ppb)
16278.478

24.591
0.151

824
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Identity 1: V28 Dup 107-AP-E Identity 2: 5mi in 25mL

Task name : TWC93

Sampte Weight : 1.0000 Solution Volume : 1.00

0- leak Integrations : 3 Off-Peak Integrations : 1

Mean

S.D.

% R.S.D.

Mean

S.D.

% R.S.D.

Zr

(ppb)

-0.243

0.775

318.173

Zn

(ppb)
60.123

0.808

1.344

Ce

(ppb)
2.128

6.552

307.976

Mo

(ppb)
2.690

1.589
59.067

Mn

(ppb)
1.789

0.119

6.639

Sr

(ppb)
3.457

0.131
3.790

Ni

(ppb)
22.861

1.704
7.454

Sm
(ppb)
-148.508

13.508
9.096

Se
(ppb)
-20.252

29.034

143.362

Sb
(ppb)
-63.361
23.951

37.801

Bi

(ppb)

10.879

4.089

37.588

La

(ppb)
16.132
4.032

24.996

Ba

(ppb)
7.356

0.270

3.675

Ag

(ppb)
9.127
1.009

11.056

V

(ppb)
-1.273

2.414

189.597

Si

(ppb)

5286.916
14.054
0.266

Fe
(ppb)
-66.674

2.395
3.592

P

(ppb)
4554.887

88.548

1.944

Pb

(ppb)
49.007
8.367

17.073

Be
(ppb)

0.757
0.252

33.333

Al

(ppb)
166.909

3.786

2.269

Ca

(ppb)
1994.198

3.501

0.176

S

(ppb)
340.084

24.555

7.220

Ti

(ppb)
2.175

0.202

9.268

T[

(ppb)
56.407

10.104

17.913

825

2:44 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Co

(ppb)

-6.225

1.632

26.214

Cr

(ppb)
0.512
0.469

91.651

Mg

(ppb)
137.564

0.270
0.196

Cd

(ppb)
3.102
0.753

24.272

Cu

(ppb)
23.264

0.217
0.934

Nd

(ppb)
16.795
9.980

59.425

As
(ppb)

-21.474

11.155
51.944

B

(ppb)
294.959

4.168

1.413

Li

(ppb)
0.655
0.248

37.786

U

(ppb)
85.911
74.401
86.603

Na
(ppb)

458713.551
2171.856

0.473

K

(ppb)
15752.920

23.464
0.149



Identity 1: CCV Identity 2: Quality Control
Task name : TWC93

Sample Weight : 1.0000 SoLution VoLume : 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)

5098.954

10.133

0.199

Zn

(ppb)
5094.936

11.178
0.219

Ce

(ppb)
4895.956

26.623
0.544

Mo

(ppb)
5016.825

16.377
0.326

Mn

(ppb)
5011.034

13.463
0.269

Sr

(ppb)

5239.771

16.804

0.321

Ni

(ppb)
5042.505

1.915

0.038

Sm

(ppb)
5192.532

7.257
0.140

Se

(ppb)
2870.233

22.555

0.786

Sb
(ppb)
4878.447

22.649

0.464

Bi

(ppb)
4972.874

38.465

0.773

La

(ppb)
5333.898

16.375

0.307

Ba

(ppb)

5118.878

13.594

0.266

Ag

(ppb)
4933.821

12.934

0.262

V

Cppb)
4925.197

8.910

0.181

2:49 PM September 9,

Si

(ppb)

5852.332

30.317
0.518

Fe

(ppb)
5094.995

6.147

0.121

P

(ppb)

5376.787

93.641

1.742

Pb

(ppb)
4991.811

17.911

0.359

Be

(ppb)

5106.077
19.070
0.373

Al

(ppb)
4953.011

20.971
0.423

Ca

(ppb)

5349.399

12.111

0.226

S

(ppb)
5039.793

54.888

1.089

Ti

(ppb)

4894.043

15.158
0.310

TI

(ppb)
4697.365

7.321
0.156

1993

WHC-SD-WM-DP-053 REV 0

Co

(ppb)
4910.849

21.771

0.443

Cr

(ppb)

5051.244

20.578

0.407

Mg

(ppb)
4997.660

16.840
0.337

Cd

(ppb)
4995.566

23.799

0.476

Cu
(ppb)

4990.365

10.001
0.200

Nd

(ppb)
5156.461

18.142

0.352

As

(ppb)
5053.549

4.670
0.092

B
(ppb)
5067.347

14.826

0.293

Li

(ppb)

5111.442

18.116

0.354

U

(ppb)

102.432

46.846

45.734

Na

(ppb)

5181.245

14.680

0.283

K

(ppb)
5129.013

28.972

0.565

4.

C'

4



Identity 1: CCB

Task name : TWC93

Sample Weight :

Identity 2: Quality Control

1.0000 solution Volume :

I.2:51 PM September 9, 1993

1.00
ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)

0.535
2.159

403.785

Zn

(ppb)
-3.679
0.724

19.679

Ce

(ppb)
-5.867

20.288
345.815

Mo

(ppb)
9.132
0.251
2.753

Mn

(ppb)

2.819

0.526
18.644

Sr

(ppb)
2.811
0.550
19.554

Ni

(ppb)
-1.199
0.664

55.407

Sm

(ppb)
22.532
20.755
92.115

Se

(ppb)
-4.623

2.661
57.564

Sb

(ppb)
-44.250

39.383
89.001

Si
(ppb)

-39.311

17.067

43.414

La

(ppb)
16.051

4.049
25.229

Ba

(ppb)
2.484

0.567
22.846

Ag

(ppb)

77.244

5.750
7.444

V

(ppb)
-1.556

1.069
68.651

SI

(ppb)
9.998

2.041

20.418

Fe

(ppb)

-105.847

3,663

3.461

P

(ppb)

-34.382

13.623

39.622

Pb

(ppb)
20.677
18.801

90.928

Be

(ppb)

2.438

0.525

21.534

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
38.256

5.874

15.353

Ca

(ppb)
-3.223

0.502

15.576

S

(ppb)
-5.937

5.710

96.165

Ti

(ppb)
2.952
0.409

13.851

TL

(ppb)
8.991

65.046

723.484

Co

(ppb)
3.384

1.009

29.827

Cr

(ppb)
-0.819
4.475

546.440

Mg

(ppb)

2.000

0.529

26.471

Cd

(ppb)
4.527

0.724

16. 003

Cu

(ppb)

4.640
0.889

19.157

Nd

(ppb)
52.634

6.218

11.814

As

(ppb)

-2.016
3.963

196.547

B

(ppb)
8.100
0.770
9.503

Li

(ppb)

3.369

0.743

22.047

U

(ppb)
128.866

90.852

70.501

Na

(ppb)

32.814

3.185

9.705

K

(ppb)
60.759

13.767

22.659

827

lux



Identity 1: ICSA-I Identity 2: ICSA

Task name : TWC93

Sample Weight : 1.0000 SoLution

On-Peak Integrations : 3 Off-Peak

Zr Sr

(ppb) (ppb)

Mean 3.237 0.373

S.D. 1.776 0.270

% R.S.D. 54.857 72.341

Mean
S.D.
% R.S.D.

Zn

(ppb)
-3.611
0.373

10.327

Ce

(ppb)
52.415

19.406

37.023

Mo

(ppb)

6.394

2.778
43.451

Mn

(ppb)
-0.197

0.199

101.005

Ni

(ppb)

6.491

2.457

37.847

Sm

(ppb)

-17.061

25.178
147.577

Se

(ppb)
-54.405

27.940

51.357

Sb

(ppb)
-37.209

17.159
46.115

2:54 PM September 9, 1993

1.00Volume :

Integrations : 1

Bi

(ppb)
24.827

12.920

52.040

La

(ppb)

14.827

4.691

31.638

Ba

(ppb)

2.222

0.483

21.756

Ag

(ppb)

36.837

4.664

12.661

V

(ppb)

1.699

0.884
52.030

Si

(ppb)
47.116

3.984

8.455

Fe

(ppb)
-106.077

3.297

3.108

P
(plo

( ppb)

48.202

36.042

74.774

Pb

(ppb)
7.794

13.984
179.418

Be

(ppb)
0.841

0.291
34.640

Al

(ppb)
28.376

6.325

22.291

Ca

(ppb)
17.812

0.146

0.821

S

(ppb)

14.807

11.504

77.691

Ti

(ppb)
2.525

0.233
9.222

TI

(ppb)

109.055

14.980

13.736

828

WHC-SD-WM-DP-053 REV 0

Li

(ppb)
0.343
0.677

197.193

U

(ppb)
300.687
84.307
28.038

it

Co

(ppb)
-2.659

1.584
59.569

Cr

(ppb)

-6.859

1.515

22.088

Mg

(ppb)
1.176

0.204
17.320

Cd

(ppb)
2.600
1.902

73.151

Cu

(ppb)

1.317

0.947
71.882

Nd

(ppb)
-1.561
23.325

1494.526

As

(ppb)

7.990
1.557

19.492

B

(ppb)

11.101

2.042

18.397

Na

(ppb)

442548.761

3080.865

0.696

K

(ppb)

190.848

20.814

10.906



Identity 1: xxx Identity 2: Rinse

Task name : TWC93

2:57 PM September 9, 1993

Sample Weight : 1.0000

ak Integrations : 3

Zr

(ppb)

Mean -3.736

S.D. 2.158

% R.S.D. 57.769

Zn

(ppb)

Mean -5.529

S.D. 0.203

% R.S.D. 3.673

Ce

(ppb)
Mean 11.650

S.D. 7.670

% R.S.D. 65.834

Mo

(ppb)

Mean 0.121

S.D. 2.412

% R.S.D. 1999.288

Mean

S.D.

% R.S.D.

Mn

(ppb)
0.005
0.418

8278.743

Solution Volume : 1.00

Off-Peak Integrations : 1

Sr

(ppb)
0.423
0.075

17.647

Ni

(ppb)
1.515

3.781

249.596

Sm

(ppb)
21.740

18.554
85.344

Se

(ppb)
-7.239

16.633
229.759

Sb

(ppb)
74.442

42.282

56.799

Bi

(ppb)

20.321

20.645

101.594

La

(ppb)
7.977

4.085

51.207

Ba

(ppb)
0.588

0.182
30.969

Ag

(ppb)
12.776

0.317
2.477

V

(ppb)
0.283

1.123

396.337

Si

(ppb)
8.006
2.750

34.347

Fe

(ppb)
-100.662

4.718

4.687

P

(ppb)
-42.247

13.623
32.246

Pb

(ppb)
2.615

14.944

571.383

Be

(ppb)
0.084
0.291

346.340

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
31.062

9.617

30.960

Ca

(ppb)
-7.167

0.143

1.995

S

(ppb)
-30.447

10.397
34.148

Ti

(ppb)
2.641

0.233

8.815

TIL

(ppb)
78.204
11.547

14.766

Co

(ppb)
1.209
0.654

54.084

Cr

(ppb)

-2.867

1.163
40.564

Mg

(ppb)
-0.118

0.176

150.008

Cd

(ppb)
2.881

1.098
38.114

Cu

(ppb)

3.700
0.287
7.766

Nd

(ppb)
48.438
18.923
39.067

As

(ppb)

1.965
6.625

337.201

B

(ppb)
2.750
2.250

81.811

Li

(ppb)
0.031
0.301

958.850

U

(ppb)
181.734

24.947

13.727

Na

(ppb)

83.452
3.925

4.704

K

(ppb)
65.963

5.204
7.889

82S

4,



Identity 1: CCV Identity 2: Quality Control

Task name : TWC93

Sample Weight : 1.0000 Solution Volume 1.

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)

5162.760

5.550

0.107

Zn

(ppb)
5126.306

8.003

0.156

Ce

(ppb)
4965.904

24.083

0.485

Mo

(ppb)
5029.149

27.139

0.540

Mn

(ppb)
5014.203

5.108

0.102

Sr

(ppb)
5273.237

13.904

0.264

Ni

(ppb)
5054.402

19.808

0.392

Sm

(ppb)
5274.092

29.191

0.553

Se

(ppb)

2862.656

20.142

0.704

Sb

(ppb)
4863.359

121.468

2.498

Bi

(ppb)
5081 .212

43.224

0.851

La

(ppb)

5348.585

10.263

0.192

Ba

(ppb)
5148.008

13.676

0.266

Ag

(ppb)

5057.532

3.368

0.067

V

(ppb)
4970.628

2.137

0.043

00

2:58 PM September 9, 1993

WHC-SD-WM-DP-053 REV 0

Si'

(ppb)
5876.223

36.093
0.614

Fe

(ppb)

5083.934

15.616

0.307

P

(ppb)
4908.815

187.405

3.818

Pb

(ppb)

4988.707
1.999

0.040

Be

(ppb)

5099.939

8.581
0.168

Al

(ppb)

4977.979

20.329

0.408

Ca

(ppb)

5409.211

10.092

0.187

S

(ppb)

4867.747

47.403

0.974

Ti

(ppb)

4907.856

7.548

0.154

T[

(ppb)

4798.695

84.247

1.756

Co

(ppb)

4892.658

13.400
0.274

Cr

(ppb)
5051.551

15.250

0.302

Mg

(ppb)
5020.185

10.605
0.211

Cd

(ppb)
5028.502

26.886
0.535

Cu

(ppb)
5014.380

10.915

0.218

Nd

(ppb)

5214.066

56.450

1.083

As

(ppb)

5059.624

33.114

0.654

B

(ppb)
5075.348

12.308
0.243

L i
(ppb)

5091 .447

39.560

0.777

U

(ppb)

237.906

219.204

92.139

Na

(ppb)

5186.803

27.514

0.530

K

(ppb)
5233.084

78.572
1.501

830 Vt
'4*



Identity 2: Quality Control

1.0000

'ak Integrations :

Zr

(ppb)

-0.629

2.049

S.D. 325.601

Zn

(ppb)
-4.491

0.568

S.D. 12.643

Ce

(ppb)
15.987

15.801

S.D. 98.839

Mo

(ppb)

9.038

1.523

S.D. 16.846

Mn

(ppb)
2.319

0.389
S.D. 16.790

3

Solution Volume : 1.00

Off-Peak Integrations : -1

Sr

(ppb)

1.990
0.224

11.250

Ni

(ppb)
-3.780

1.258
33.269

Sm

(ppb)
12.238
27.396

223.869

Se

(ppb)
-17.171

15.490
90.211

Sb
(ppb)

-27.150

34.801
128.177

Bi

(ppb)

30.434

33.567

110.296

La

(ppb)

14.882

2.318

15.573

Ba

(ppb)
2.104

0.218

10.355

Ag

(ppb)

9.040

0.544

6.021

V

(ppb)

-0.141

0.849

601.595

Si

(ppb)

13.668

2.185
15.986

Fe

(ppb)

-111.492

6.758
6.062

P

(ppb)
-77.640

29.690

38.241

Pb

(ppb)

-10.543

7.657
72.629

Be

(ppb)

2.270
0.000
0.000

AL

(ppb)

16.921

3.757

22.201

Ca

(ppb)

-3.849

0.288

7.481

S

(ppb)
6.222

9.174

147.452

Ti

(ppb)

2.214

0.409

18.463

Tt

(ppb)
35.438

48.312

136.329

WHC-SD-WM-DP-053 REV 0

Co

(ppb)
2.478
0.831

33.531

Cr

(ppb)
-0.921
1.710

185.593

Mg

(ppb)

1.235
0.444

35.951

Cd

(ppb)

2.409
0.668

27.726

Cu

(ppb)
3.261

0.862
26.435

Nd

(ppb)
-25.473

25.437
99.859

As

(ppb)

-11.941

3.566
29.863

B

(ppb)

9.651
1.623

16.813

Li

(ppb)

1.248
0.270

21.648

U

(ppb)
72.694

101.737
139.953

Na

(ppb)
30.021
10.239
34.106

K

(ppb)
59.025
28.659
48.554

ft
A

*1 -.
- -n

831L

Identity 1: CC8

Task name : TWC93
Sample Weight :

3:01 PM September 9, 1993





U- ingtouse
Hanford Coarany WHC-SD-WM-DP-053 REV 0
P.O. Box 1970 Richland, WA 99352

V29A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V31 107-AP-FB

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
All instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)
All ICB and CCB analytical measurements were O±IDL (Instrument Detection
Limit) with the exception of Lead in the ICB and CCB-2, Silver in CCB-1 and
Sodium in the ICB. Values reported for Lead and Sodium are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK
Contamination is indicated for Calcium, Magnesium and Sodium. Contamination
is judged to be present when the blank analyte concentrations are greater than
20% of the average sample concentration. This criterion applies only when the
sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES
Duplicate precision failures were noted for Aluminum (23.1%), Barium (200.0%),
Calcium (192.5%), Iron (102.5%), Magnesium (162.9%), Manganese (200.0%),
Silver (200.0%) and Zinc (177.1%). Failures for Aluminum, Barium, Manganese
and Silver are attributed to the low level of these analytes in the sample.
Failures for Calcium, Iron, Magnesium and Zinc indicate contamination of the
duplicate; however, a good correlation with the preparation blank does not
exist. No acceptance criteria apply to the duplicate analysis.

LABORATORY CONTROL SAMPLE
Failures were noted for Silver. The low recovery for Silver may be attributed
to matrix effects of the digestion process.

SERIAL DILUTION
A serial dilution failure was noted for Calcium.

Hanford Operations and Engineering contractor for the US Department of Energys+7eo.7



V31 107-AP-FB Page 2

WHC-SD-WM-DP-053 REV 0
COMMENTS

Instrument Detection Limits, Interelement Correction Factors and Linear
Ranges are reported with V21.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =

Not required. P = ICP method used. U = less than IDL.

i/-3C)-93
Brian Wels
Senior Scientist, WHCPAL

833



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: WHCPAL Contract:
Lab Code: Case No.: 107AP SAS No.:
Matrix (soil/water): WATER Lab
Level (low/med) : LOW Date
% Solids: 0.0

EPA SAMPLE NO.

V31

SDG No.: V29A__
Sample ID: V31
Received: 08/03/93

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

CAS No.

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-22-4
7440-23-5
7440-66-6

Analyte IConcentrationlC Q IM

Aluminum_
Barium
Cadmium_
Calcium_
Chromium-
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium
Zinc-

895
15.0
20.0
3530
30.0

272
190
375

15.0
30.0
5160

382

Color Before: BROWN_
Color After: YELLOW

Clarity Before: OPAQUE
Clarity After: CLEAR

Texture:
Artifacts:

C ents:
-.ESULTS= (RAWDATA) (FINALVOLUME)/(SAMPLEWT._ORINITIALVOLUME)

1

834

U

U

U

U

U
U

*

*

*

*

_*

_*

*

Wr-SD-WM-DP-053 REV 0



U.S. EPA - CLP

COVER PAGE -

Lab Name: WHCPAL_

INORGANIC ANALYSES DATA PACKAGE

Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:V29A_

SOW No.: ILMO2

EPA Sample No.
V31

_V31D

Lab Sample ID
V31
V31D

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES

Yes/No YES

Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: A t

Date:

Name: t-) +

Title: I I ph,,. cc

COVER PAGE - IN ILMO2 .1

S83S

WHC-SD-WM-DP-053 REV 0



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
2A

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHCPAL.

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V29A_

Initial Calibration Source: PLASMACHEM__

Continuing Calibration Source: PLASMACHEM_

Concentration Units: ug/L

Initial Calibration
True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Found %R(1)

92.6
98.1
97.4
01. 
98.8
98.6
98.1
95.5
97.9
97.8
98.7
96.8

4632.34
4905.26
4868.37
5073.48
4937.82
4930.88
4905.05
4777.25
4896.16
4890.52
4934.60
4838.71

True

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Continuing Calibration
Found %R(1) Found %R(1)

4561.31
4791.62
4780.77
5002.42
4860.91
4881.15
4886.23
4663.26
4831.55
4617.92
4834.71
4765.42

91.2
95.8
95.6

100.0
97.2
97.6
97.7
93.3
96.6
92.4
96.7
95.3

4577.22
4797.22
4794.02
4987.62
4902.73
4882.24
4894.27
4702.54
4833.45
4821.95
4878.58
4811.03

91.5
95.9
95.9
99.8
98.1
97.6
97.9
94.1
96.7
96.4
97.6
96.2

(s. Control Limits: Mercury 80-120; Other Metals 94-4-.-.- Cyanide 85-115
sw

FORM II (PART 1) - IN i-913

836
ILMO2. 1

Analyte

Aluminum_
Barium_
Cadmium_
Calcium_
Chromium_
Iron
Lead -
Magnesium

iganese
ver

Sodium
Zinc -



U.S. EPA - CLP

3
BLANKS WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL.

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V29A-

Preparation Blank Matrix (soil/water) : WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

Analyte

Aluminum_
Barium
Cadmium
Calcium
Chromium-
Iron
Lead_
Magnesium
Manganese
Silver
Sodium
Zinc-

Initial
Calib.
Blank

(ug/L)

22.0
3.0
4.0
8.0
6.0-

11.0
-38.5 -

3.0 _
3.0
6.0

21.2
3.0

C

U
U
U
U
U
U

U
U
U

Continuing Calibration
Blank (ug/L)

1

22.0
3.0
4.0
8.0
6.0_

11.0
38.0_

3.0
3.0_

106.9
19.0
3.0_

C 2

22.0
3.0
4.0
8.0
6.0_

11.0-
_ -49.0_

3.0_

3.0_
6.0

19.0
3.0

C 3 C

ILMO2.1FORM III - IN

837

Prepa-
ration
Blank

103.436
3.000
4.000

401.693
6.000

35.852
38.000
39.165
3.000
6.000

532.193
14.391

M

P
P
P

P_
P_
P

P_
P_
P
P
P
P_



WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL_

Lab Code:

U.S. EPA - CLP

6
DUPLICATES

Contract:

Case No.: '107AP SAS No.:

EPA SAMPLE NO.

V31D

SDG No.: V29A_

Matrix (soil/water) : WATER

% Solids for Sample: 0.0

Level (low/med) : LOW

% Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Analyte

Aluminum-
Barium
Cadmium
Calcium
Chromium_
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium
Zinc_

Control
Limit Sample (S)

894.7050
15.0000
20.0000

3528.8350
30.0000

272.1650
190.0000
374.9800
15.0000
30.0000

5160.0650
382.1050

C

U
U

Ul

U
U

FORM VI

Duplicate (D)

709.4600
32.5400
20.0000

184714.7900
30.0000
844.3650
190.0000
3670.6800
234.4500
33.1450

4738.6450
6300.1500

IN

838

C

U

RPD

23.1-
200.0

192.5

102.5

162.9
200.0
200.0

8.5-
177.1

Q M

*P
P
P

SP-
P

*P
P

*P
L P_*P-

P-
*P_

ILM02. 1



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
7

LABORATORY CONTROL SAMPLE

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.: V29A_

Solid LCS Source:

Aqueous LCS Source: SST1,2,3

Analyte I True

Aluminum_
Barium
Cadmium
Calcium
Chromium_
Iron
Lead -
Magnesium
Manganese
Silver
Sodium
Zinc -

Aqueous (ug/L)

50000.0
100000
100000
100000

50000.0
50000.0

100000
50000.0
50000.0

100000
100000
100000

Found

54842.77
94255.55
91887.01
111506.'6
47466.07
47650.69
94726.57
48123.50
46976.74
54396.53
112822.4
90952.17

109.7
94.3
91.9

111.5
94.9_

_95.3_
_94.7_
96.2_
94.0_
54.4

112.8
91.0

Solid (mg/kg)
True Found C Limits

FORM VII - IN

k8339 ILMO2 .1



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0 C 9
ICP SERIAL DILUTION

Lab Name: WHCPAL

Lab Code: Case No.: 107AP

Contract:

SAS No.:

EPA SAMPLE -NO.

V31L

SDG No.: V29A

Matrix (soil/water) : WATER Level (low/med) : LOW_

Concentration Units: ug/L

Analyte

Aluminum_
Barium
Cadmium
Calcium_
Chromium-
Iron
Lead_
Magnesium
Manganese
Silver_
Sodium
Zinc-

Initial Sample
Result (I)

178.94
3.00_
4.00_

705.77
6.00

54.43
38.00
75.00

3.00
6.00_

1032.01
76.42

C

U
U

U

U
U

Serial
Dilution

Result (S)

236.29
15.00
20.00

1358.57
30.00
84.16

190.00
232.56
15.00
30.00

1094.46
114.97

ILM02 .1FORM IX - IN

840

Q0C

U
U

U

U

U
U

%
Differ-

ence

32.0

92.5-

54.6-

_210.1

6.1
50.4

M

P
P_
P_
P_
P_
P
P
P_
P_
P_
P_
P_



U.S. EPA - CLP

13
PREPARATION LOG WHC-SD-WM-DP-053 REV 0

Lab Name: WHCPAL,

Case No.:_107APLab Code:

Method: P

Contract:

SAS No.: SDG No.:V29A

EPA
Sample

No.

LCS_
PB
V31
V31D

Preparation
Date

08/16/93.
08/16/93
08/16/93
08/16/93_

FORM XIII - IN

841

Weight
(gram)

Volume
(mL)

25
25
25
25

ILMO2 .1



U.S. EPA - CLP

14
ANALYSIS RUN LOG WHC-SD-WM-DP-053 REVO

Lab Name: WHC PAL

Lab Code: Case No.: 107AP

Contract:

SAS No.: SDG No.:V29A

Instrument ID Number: ICP-1

Start Date: 09/10/93

Method; P_

End Date: 09/10/93

EPA
Sample

No.

ICv
I CT;
I CSA___
RINSE-
PB
LCS_
V31L
V31D
V31A__

CCV1
CCB1
ICSA_
RINSE
CCV2
CCB2

D/F ITimel % R

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1236
1238
1240
1242
1244
1247
1251
1254
1259
1303
1307
1312
1315
1317
1319
1321
1323

A B C
L A D

X X X
X X X

x
x

x
x

x
x
x

x

Analytes

C F P M M A N Z
R E B G N G A N

X X X X X X X X
x x x x x x x x

x
x

x
x
x

x

x
x

x
x
x

x

FORM XIV - IN

842

ILMO2 .1



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V29-V31 107-AP
Analysis: Sample Prep:
ICP ACID DIGEST

Instrument: WB39939 Procedure/ Rev: LA-505-151 D-0

Technologist: TA FRAZIER Date: 09/10/93

Starting Time: 09:55 Temperature NA

Ending Time: 13:30 Chemist: BR WELS

Comments:

Description Lab ID Description Lab ID

1 INITIAL UNDIG LMCS STOS ---- 11

2 DIGESTED REAGENT BLANK V30-8650 12

3 DIGESTED LMCS STD V29-8550 13

4 107-AP SAM 107-AP-FB V31-8750 14

5 107-AP DUP 107-AP-FB V31-8850 15
6 107-AP POST SPK 107-AP-FB ---- 16

7 CCV, CCB ---- 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

______77 _____ _____ /tzsCT

A-6000-881 (03/921



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-0 53 REV 0

SeralSample Poit Date Time Issued, Priority

V 29.-8550 107-AP 8- 3-93 10:36 25
Delermalon Method Standard Result Units Charge Code Reruns

ICp LA-505-151 % RECOVERY N1L17 0
Sample Size r- 4' /34t C Custom., I0

? ;znc a S,'o-L f.,c. STD
Remarks. Calculations. Results

1st STD Digested STD COMPLETED.
-Led - d SEE WARD'S PACKAGE

ssrq .6AMioB

ay -2 Analyst - 3 Analyst . A .1/ or -

Hrs His Hre Mrs Hrs

Date Tithe Completed Lab Unit Mgr

Serial No Sample Point Dale - Tine Issued Priority

V 30.-8650 107-AP 8- 3-93 10:38 25
Determ-n-aiOn Method Standard Result UnrIS C"arge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
Sample Size Customsr ID

? 6:4e;- ELK

Remarks. Calculations. Results

REAGENT BLANK

COMPLETED .a../.l4
SEE WARD'S PACKAGE

ny 2 Analyst - 3 Analyst - A Analyst -5

His His His ~ 's Hrs

__-___/0 3
Dair 7' Tne Comleted Lab Unit Mgr

W/o O |13:30F" Atz&.a . & s
a ak\_.1 ' 54-6600-2t -10-831

BEST AVAILABLE COPY

844

i-



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

5,1168W"1-5 0r31

54 6 )-O 1- a3t

BESTAVAILABLE COPY

Setat No Sanple Point Date Time Issued Priotity

V 31.-8750 107-AP 3- 3-93 10:40 25
Detemrai.on Netod. StanCard Result Units Charge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
Sample Size vc 9 Customer 10
? 5, 4 V 107AP-FB

Remaris. Calculatrons. Results

COMPLETED tf..5.20
SEE WARD'S PACKAGE

A' " I nalyst -2 Analys - 3 Analyst . 4 Analyst - S

His ' rs Mr$ His Hrs

WA
Dare T me Completed Lab nel Mgr

1/a/p 13: $a. t~f0
I-

Serial No Sample Point Dale Time Issued Priority

V 31.-8850 107-AP 8- 3-93 10:40 25
Determination Method Standard Result Units. Charge Code Reruns

ICP LA-505-151 uG/ML N1L17 0
Sample Size A Customer tI

? -e C ., CL 107AP-FB
Remanrs Calcu atiors. Resulis

DUPLICATE SAMPLE CQMPLETED_21 33L'
SEE WARD'S PACKAGE

An * atyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Mrs HIS Mrs His Mrs

ate Time Corpieled LaD Unit Mgr

o Xv 3 I
3~ t3-

I



Calibration Standard BLANK 9:55 AM 10/ 9/93
Task name : TWC93
on-Peak Integrations 3 Off-Peak Integrations : I

On Peak 1
On Peak 2
On Peak 3

OffPa&kI I
OffPeak2 I

Mean

S.D.
% R.S.D.

On Peak 1
On Peak 2
On Peak 3
OffPeakI I

OffPeakZ I

Mean
S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3
OffPeakl I

OffPeak2 1

Mean
S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3
OffPeakI I

OffPeak2 I

Mean
5.0.
% R.S.D.

On Peak 1
On Peak 2
On Peak 3

OffPeakI I

OffPeak2 I

Mean

S.D.
% R.S.D.

Ag

(KPutses)

1.819

1.827
1.820

1.844
-0.022
0.004

19.813

Cd

(KPuts@S)

4.323

4.351

4.305
4.463

-0.137
0.023

16.961

LI
(KPulses)

2.976
2.978
2.949
2.998

-0.030

0.016
53.396

Pb
(KPutses)

1.133

1.129
1.111
1.132

-0.008
0.012

152.856

-tl

(KPutses)

2.918
2.918
2.908

2.979
-0.064
0.006
8.974

WHC-SD-WM-DP-053 REV 0

Al
(KPulses)

8.520

8.536

8.475
8.249

0.261
0.032

12.103

Ce
(KPULset)

3.846

3.858
3.833

3.816
0.030
0.013

42.146

Mg
(IKPuLses)

0.230
0.232
0.231
0.231

-0.000
0.001

439804651150.0(

S
(KPutses)

0.693

0.693
0.690

0.658
.0.034

0.002
5.094

U
(KPuLses)

4.413
4.422
4.406

4.368
0.046

0.008
17.564

As

(KPuLses)

0.789
0.776
0.789
0.793

-0.008
0.008

90.067

Co
(KPulses)

1.571
1.589
1.582
1.599

-0.018
0.009

49.493

Mn

CKPulses)
0.596
0.592
0.592

0.572
0.021
0.002

0 10.82

Sb
(KPuLses)

0.995
1.016
1.026

1.031

-0.019
0.016

84.760

V
(KPutses)

1.778
1.778
1.779

1.749
0.029

0.001

1.968

B
CKPuLses) CI

1.493
1.529
1.467
1.513

-0.017
0.031

186.805

Cr
(KPutse) C(

1.311
1.302
1.290
1.307

-0.006

0.011
175.594

Mo
CKPulses) (

1.008

1.011

1.027

0.992

0.023
0.010

!5 43.776

Se

(KPuLses) C
1.290
1.290

1.277

1.356

-0.070

0.008

10.671

Ba
KPuLses) (K

3.681
3.688
3.678

3.679
0.003
0.005

153.948

Cu

KPulses) (K
2.076
2.084
2.079
2.009

0.071
0.004
5.719

NM
KPulses) (K

5.937
5.947
5.934

5.884

0.055
0.007

12.302

Si
KPuLses) (K

2.533
2.548
2.530

2.426
0.111
0.010

8.688

Ca

(KPuLses)

0.280

0.279

0.280

0.237
0.043
0.001
1.353

La

(KPuLses)

0.324
0.324

0.321

Be
Pulses) CK

1.132
1.133

1.133
1.133

-0.000
0.001

173.205

Fe

Pulses) (K

0.763
0.767
0.787
0.781

-0.009

0.013
148.364

Nd
Pulses) (I

9.850
9.886

9.863
9.836

0.030
0.015

60.099

Sm

KPulses) (K

3.893
3.904

3.885
3.919

-0.025
0.010

38.158

-V3J

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIS THAT
COMPLtTED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO

846

6 1

Pulses)
3.107
3.125
3.115

3.013
0.104
0.011

10.224

K

Pulses)
2.233
2.227
2.219

2.154
0.072
0.007
9.710

Ni

Pulses)
1.916
1.948
1.944

1.879
0.057
0.017

30.51

Sr
KPuIseS)

2.864
2.870
2.858
2.861

0.003
0.006

200.000

Zn
(KPuses)

0.983
0.990

0.979
0.857

0.127

0.006

4.384

0.319
0.004
0.002

43.301

P
(KPuIses)

0.317
0.321
0.320
0.308

0.011
0.002

39 18.368

Ti

(KPulses)
2.577
2.581
2.565

2.448
0.126
0.008
6.591

Zr
(KPuses)

3.345
3.352
3.347

3.285
0.063
0.004
5.723

-I

i,7



Calibration Standard : 1 PPM
Task name : TWC93

9:58 AM 10/ 9/93

On-Peak Integrations : 3 Off-Peak Integrations : 1

On Peak 1

On Peak 2

On Peak 3

OffPeaki

OffPeak2

Mean

S.D.
% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeak1

OffPeak2

Mean
S.D.
% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeak1

OffPeak2

Mean

S.D.
% R.S.D.

On Peak 1
On Peak 2

On Peak 3
OffPeaki

OffPeak2

Mean

S.D.
% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeaki

OffPeak2

Mean

S.D.
% R.S.D.

Ag
(KPuLses)

5.522
5.517
5.535

1

1 1.858

3.667
0.009
0.253

Cd

(KPuLses)

37.266
37.420
37.535

1 4.566
1

32.841

0.135

0.411

Li

(KPuIses)

13.502
13.528
13.584

1 3.058
1

10.480
0.042

0.400

Pb

(KPulses)

1.826
1.836
1.825

1 1.154

1

0.675

0.006

0.901

TL

(KPuLses)

3.095
3.089

3.087

2.960
0.130
0.004
3.194

Al

(KPuLses)

11.395

11.378

11.401

8.358

3.033
0.012
0.393

Ce

(KPulses)

4.303
4.306

4.299

3.824
0.479

0.004
0.734

Mg

(KPutses)

5.930

5.926

5.955

0.244

5.693
0.016

0.276

S
(KPuises)

1.604

1.599

1.621

0.662

0.946

0.012
1.219

V

(KPutses)

4.255
4.259

4.282

1.818

2.447

0.015

0.595

As

(KPulses)
1.874

1.871
1.873
0.827

1.046
0.002
0.146

Co

(KPulses)

7.174

7.242

7.286

1.632

5.602
0.056
1.007

Mn

(KPutses)

13.058
12.982
13.065

0.617

12.418

0.046

0.371

Sb
(KPuLses)

1.367
1.342

1.364
1.053

0.305

0.014

4.480

Zn

(KPulses)

16.168
16.219

16.235
0.910

15.297
0.035

0.229

B

(KPulses)

8.199

8.226

8.205
1.554

6.656

0.014
0.213

Cr

(KPulses)
4.534
4.533
4.533
1.367

3.166
0.001

0.018

Mo

(KPulses)

5.252
5.206
5.246

1.049

4.186

0.025

0.597

Se

(KPutses)

1.845

1.846

1.826

1.385

0.454

0.011

2.482

Zr

(KPulses)

6.022
6.020

6.036

3.307

2.719

0.009

0.321

Ba
(KPuLses)

23.365

23.375
23.455

3.779
19.619
0.049
0.251

Cu

(KPulses)

7.571
7.559
7.579
2.030

5.540
0.010
0.182

Na

(KPulses)

7.769
7.765
7.782
5.872

1.900

0.009

0.468

Si

(KPuLses)

4.072

4.089

4.081

2.447

1.634
0.009

0.521

Be

(KPuLses)

5.017

5.014

5.039

1.146

3.877
0.014

0.352

Fe

(KPulses)

3.735
3.731
3.809
0.796

2.962
0.044

1.483

Nd

(KPulses)

13.078
13.204

13.132

9.829

3.309

0.063
1.910

Sm

(KPulses)

4.349
4.346
4.344
3.948

0.398

0.003

0.632

WHC-SD-WM-DP-053 REV 0

Bi
(KPuLses)

4.507

4.458

4.494

3.120
1.366
0.025
1.858

K
(KPuises)

2.390
2.395
2.390

2.139
0.253
0.003
1.143

Ni

(KPuLses)
7.205

7.224
7.262

1.899
5.331
0.029
0.544

Sr

(KPuLses)

29.810

29.823
29.944

2.929

26.930
0.074

0.274

Ca

(KPulses)
7.440
7.432
7.459

0.273
7.171
0.014
0.193

La

(KPulses)

0.566
0.565
0.565

0.318

0.247
0.001
0.233

P
(KPulses)

0.402
0.397
0.402

0.308

0.092

0.003

3.126

Ti
(KPuLses)

11.327
11.320
11.375

2.476
8.865
0.030

0.338

847

1
1



Calibration Standard : 2.5 PPM 10:00 AM 10/ 9/93
Task name : TWC93
On-Peak Integrations : 3 Off-Peak Integrations : 1

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeaki

OffPeak2

Mean

S.D.

% R.S.D.

0- k 1

Ok . k 2

On Peak 3

OffPeakl

OffPeak2
Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeaki

OffPeak2

Mean

Ag AL

(KPutses) (KPuLses)

11.590 15.966

11.582 15.999

11.609 15.985

8.173

1.896
9.698
0.014
0.143

Cd

(KPuLses)
90.290

89.932

89.705

4.614

85.362
0.295
0.346

Mn

(KPuises)

33.087

33.056

33.087

0.680

32.397

0.018

0.055

Sb

(KPuLses)
1.897

1.904

1.877

1.054

0.839

0.014

1.671

7.810
0.017
0.212

Ce
(KPuLses)

5.085

5.089

5.084

3.857

1.229

0.003

0.215

Mo

(KPuLses)

11.731

11.722

11.809

1.063

10.691

0.048

0.448

Se

(KPuLses)

2.735

2.725

2.727

1.386

1.343

0.005

0.394

1
1

As

(KPuLses)
3.586

3.623

3.570

0.830

2.763

0.027
0.984

Cr

(KPuLses)
9.732

9.795

9.773

1.400

8.367

0.032

0.382

Na
(KPuLses)

10.821

10.809

10.843

5.797

5.027

0.017

0.343

Si
(KPuLses)

6.351

6.368

6.375

2.476

3.889

0.012

0.317

WHC-SD-WM-DP-053 REV 0

B

(KPuLses)
18.454

18.369

18.462

1.658

16.770

0.052
0.307

Fe
(KPuLses)

8.499

8.472

8.474

0.812

7.670

0.015

0.196

Nd

(KPulses)

18.498

18.462

18.443

9.913

8.555

0.028

0.327

Sm

(KPuLses)

5.105

5.109

5.104

3.995

1.111

0.003

0.238

Ba

(KPulses)
55.716
55.669
55.800

3.953
51.775
0.066
0.128

K
(KPutses)

2.670

2.681

2.690

2.122
0.558

0.010

1.794

Ni

(KPulses)

15.575

15.611

15.617

1.919

13.682

0.023

0.166

Sr

(KPuLses)

73.895

73.799

74.008

3.056

70.845
0.105

0.148

Be

(KPulses)
11.318

11.289

11.323

1.164

10.146

0.018
0.181

La

(KPuLses)
0.958

0.958

0.954

0.319

0.638

0.002

0.362

P

(KPuLses)
0.514

0.518

0.526

0.308

0.211

0.006

2.891

Ti

(KPuLses)

24.993

24.943

24.992

2.528

22.448

0.029

0.127

Bi

(KPuLses)
6.647

6.678

6.664

3.029

3.634

0.016

0.427

Li
(KPuLses)

30.886

30.813

31.124

3.192

27.749

0.163

0.586

Pb

(KPuLses)

2.973

2.948

2.961

1.155

1.806

0.013

0.692

TI

(KPuLses)
3.382

3.384

3.380

2.953

0.429

0.002

0.466

S

(KPuLses)

2.958

2.986

3.040

0.674

2.321

0.042

1.796

Zr

(KPulses)

10.167

10.156

10.166

848

Ca

(KPulses)
18.589
18.556
18.608

0.326
18.258
0.026
0.144

Mg
(KPuLses)

15.149
15.121
15.157
0.265

14.877
0.019
0.127

T4

3.333
6.830
0.006
0.089

4t

NJ

1
1



Calibration Standard : 5 PPM

Task name : TWC93
10:02 AM 10/ 9/93 WHC-SD-WM-DP-053 REV 0

On-Peak Integrations : 3 Off-Peak Integrations : 1

On Peak 1

On Peak 2

On Peak 3

OffPeak1

OffPeak2

Mean

S.D.

% R.S.D.

On Peak I

On Peak 2

On Peak 3
OffPeaki

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1
On Peak 2

On Peak 3

OffPeak1

OffPeak2

Mean
S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.
% R.S.D.

Ag

(KPuLses)

21.964

21.847

21.892

1.992

19.909

0.059

0.296

Cd

(KPutses)
179.286

178.185

178.525

5.034

173.631
0.564

0.325

Li

(KPutses)

61.135

60.306
60.411

3.455

57.162

0.451

0.790

Pb

(KPuLses)

4.882

4.896

4.864

1.189

3.692

0.016

0.435

T(

(KPulses)

3.933

3.945

3.945

2.998
0.943
0.007
0.735

Al

(KPuLses)
24.244

24.173

24.179

9.226

14.973

0.039
0.263

Ce

(KPuLses)

6.443
6.442

6.447

3.975

2.469
0.003

0.107

Mg

(KPuLses)
30.516
30.385
30.454

0.301

30.151

0.066

0.217

S

(KPuLses)
5.471

5.423
5.426

0.686

4.754

0.027

0.566

V
(KPulses)

14.345

14.278
14.301

2.106
12.202

0.034
0.279

As

(KPulses)

6.573

6.528

6.491

0.891

5.640

0.041

0.728

Co

(KPutses)

29.749

29.575

29.695

1.754

27.919

0.089

0.319

Mn

(KPuIses)

67.107

66.589

66.740

0.798

66.014

0.266

0.404

Sb

(KPutses)

2.848

2.796

2.817

1.086

1.734

0.026

1.508

Zn

(KPuIses)
77.079
76.677

76.986

1.127

75.787

0.210

0.278

B
(KPulses)

36.444

36.140

36.188

1.819

34.438
0.163

0.475

Cr

(KPulses)
18.520

18.400

18.452

1.523

16.934

0.060

0.355

Mo

(KPuLses)
22.610

22.528

22.615

1.158

21.426

0.049

0.228

Se

(KPuLses)
4.253
4.229

4.215

1.433

2.799

0.019

0.687

Zr

(KPuLses)

17.237
17.143

17.171

Ba

(KPulses)
109.640

108.898

109.123

4.319

104.901

0.380

0.363

Cu

(KPutses)

29.753

29.577

29.622

2.138

27.513

0.091

0.332

Na

(KPutses)
16.242

16.078

16.109

5.875

10.268

0.087

0.849

Si

(KPulses)

10.331

10.318

10.329

2.597

7.729

0.007

0.091

Be

(KPutses)
21.913
21.763
21.813

1.195

20.635
0.076
0.370

Fe

(KPuLses)
16.399

16.363
16.373

0.873

15.505

0.019

0.120

Nd

(KPulses)

27.871

27.743

27.698
10.338

17.433

0.090

0.515

Sm

(KPulses)

6.465

6.456

6.457

4.187

2.272

0.005

0.217

ai

(KPuLses)

10.528

10.464

10.467

3.826

6.660

0.036
0.542

K
(KPutses)

3.224

3.220
3.217

2.139
1.081
0.004
0.325

Ni

(KPulses)
29.870
29.797

29.744

2.015

27.789

0.063

0.228

Sr

(KPulses)
147.457

146.498

146.826
3.319

143.608
0.487

0.339

Ca

(KPulses)
37.900

37.633

37.714

0.424

37.325
0.137
0.367

La

(KPuLses)

1.625
1.616

1.621

0.325
1.296
0.005
0.348

P

CKPuLses)
0.761

0.770

0.776
0.313

0.456

0.008

1.656

Ti

CKPuLses)

47.926

47.649

47.769

2.671

45.110

0.139

0.308

3.443
13.741
0.048
0.351 843

1
1



CaLibration Standard : 10 PPM

Task name : TWC93
10:12 AM 10/ 9/93

On-Peak Integrations : 3 Off-Peak Integrations : 1

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1
On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

or k 1
On dk 2
On Peak 3

OffPeakl
OffPeak2

Mean

S.D.

% R.S.D.

On Peak 1

On Peak 2

On Peak 3

OffPeakl

OffPeak2

Mean

S.D.

% R.S.D.

Ag

(KPuLses)

41.394

41.670

41.523

2.168
39.361
0.138
0.351

Cd

(KPulses)
348.743
350.538
348.991

5.540

343.884
0.973

0.283

Al

(KPuLses)

39.505

39.540

39.438

10.397

29.097
0.052

0.178

Ce
(KPuLses)

9.058

9.060

9.033

4.201

4.849

0.015

0.310

Li Mg
(KPulses) (KPuLses)

115.243 59.622

116.021 59.827

115.618 59.549

4.000 0.374

111.627
0.389
0.349

Pb

(KPulses)
8.583
8.699
8.720
1.276

7.391
0.074
0.998

TI

(KPuLses)

5.007

5.008
4.998

3.050
1.954
0.006
0.282

59.292
0.144
0.243

S

(KPulses)

9.943
9.870

9.903

0.784

9.121

0.037
0.401

V
(KPulses)

26.995

27.121

27.013

2.494

24.549
0.068
0.278

As

(KPulses)

12.214

12.270

12.284

1.004

11.252
0.037

0.329

Co

CKPulses)
58.176

58.248

57.846

1.942

56.148

0.214

0.382

Mn

(KPulses)

131.338

132.014
131.526

1.041

130.585

0.349

0.267

Sb

(KPutses)

4.611

4.605

4.577

1.104

3.494

0.018

0.519

Zn

(KPulses)

152.851

153.287

152.831

1.425

151.565
0.258
0.170

8
(KPuLses)

70.125

70.691

70.401

2.136

68.270

0.283

0.415

Cr

(KPuIses)
35.389
35.446
35.371

1.777

33.625

0.039

0.116

Mo

(KPuLses)

43.926

44.035

43.802

1.333

42.588

0.117

0.274

Se

(KPuises)

7.208

7.190

7.145

1.475

5.706

0.032

0.569

Zr

(KPulses)

30.768

30.931

30.846

WHC-SD-WM-DP-053 REV 0

Ba

(KPuLses)

212.673

213.940
213.010

5.035

208.173

0.656

0.315

Cu

(KPuLses)
56.935

57.288

57.103

2.315

54.794

0.177

0.322

Na

(KPutses)

25.997

26.094
26.025

5.995

20.044

0.050

0.249

Si

(KPulses)

17.773
17.858

17.821

2.824

14.993
0.043

0.284

3.634
27.214
0.082
0.300

Be

(KPu I ses)
41.872
42.007
41.854

1.261

40.650
0.084
0.206

Fe

(KPuLses)
31.759
32.042

.31.941
0.952

30.962

0.143
0.463

Nd

(KPuLses)

45.473

45.713
45.767

10.951

34.700
0.156

0.451

Sm
(KPuLses)

9.030
9.060

9.036

4.527

4.515

0.016

0.352

Si

(KPuLses)

17.674

17.808

17.786

4.758

12.998

0.072

0.553

K

(KPuLses)

4.206

4.217

4.217

2.154

2.059

0.006

0.308

Ni

(KPuLses)

56.988

57.023
57.069

2.262
54.765

0.041

0.074

Sr

(KPutses)

287.580

289.110

287.811

3.824

284.343
0.825
0.290

Ca
(KPutses)

73.118
73.614
73.368

0.619
72.748
0.248
0.341

La

(KPutses)

2.896
2.910

2.897

P

(KPuLses)

1.181

1.147

1.173

0.321

0.846

0.018

2.101

Ti

(KPuLses)

92.288

92.569
92.076

2.935
89.376
0.247
0.277

s50

'I

0.341
2.560
0.008
0.305

44.
V

On

On

On

Peak 1
Peak 2
Peak 3

O' (1

Of,. ak2
Mean
S.D.
% R.S.D.

1
1

1
1



Cajibration Standard : 50 PPM

Task name ; TWC93
10:15 AM 10/ 9/93 WHC-SD-WM-DP-053 REV 0

On-Peak Integrations : 3 Off-Peak Integrations : 1

On Peak 1

On Peak 2

On Peak 3

OffPeaki 1

OffPeak2 1

Mean

S.D.
% R.S.D.

AL
(KPuLses)

153.294

152.978

152.648

9.014

143.959
0.323
0.224

Bi
(KPuLses)

73.385

73.361

73.023

3.428
69.828

0.202
0.290

Ca
(KPuLses)

339.371

338.979

338.557

2.062

336.907
0.407
0.121

4

85.

Fe

(KPuLses)

152.413

152.040

151.770

1.551

150.523
0.323
0.214

K
(KPuIses)

12.121

12.150
12.075

2.223
9.892
0.038
0.382

Na

(KPuLses)

105.359

105.676

104.964

6.409

98.924
0.357
0.361

P
(KPuLses)

4.558

4.593

4.669
0.330

4.277
0.057
1.327

S
(KPuLses)

45.859

45.836

46.236

1.088
44.889

0.225
0.500



Calibration Standard : U-50 PPM 10:28 AM 10/ 9/93

Task name : TWC93

On-Peak Integrations : 3 Off-Peak Integrations : 1

U

On Peak 1

On Peak 2

On Peak 3

OffPeaki 1

OffPeak2 1

Mean

S.D.
% R.S.D.

WHC-SD-WM-DP-053 REV 0

(KPutses)

9.876

9.877
9.861

4.462

5.409

0.009

0.166

a;w

852!



Identity 1: SST4
Task name : TWC93

Sample Weight :

Identity 2: QuaLity Control.

1.0000 SoLution Volume :

10:33 AM September 10, 1993

1.00
on-Peak Integrations : 3 Off-Peak Integrations : 1

Zr

(ppb)
4963.931

19.505
0.393

Zn

(ppb)
5118.916

14.712
0.287

Ce

(ppb)
4834.428

10.705
0.221

Mo

(ppb)
4926.967

16.878
0.343

Mn

(ppb)
4976.768

22.487
0.452

Sr

(ppb)
5102.232

22.248
0.436

Ni
(ppb)
4963.094

22.034
0.444

Sm

(ppb)
4953.124

9.319
0.188

Se
(ppb)
2887.696

30.660
1.062

Sb

(ppb)
4881.416

59.229
1.213

B i

(ppb)

4768.272

25.289
0.530

La

(ppb)
5282.229

26.333
0.499

Ba

(ppb)
4986.590

21.795
0.437

Ag

(ppb)
4981.537

10.370
0.208

V

(ppb)
4846.925

21.998
0.454

Si

(ppb)
5759.872

23.013
0.400

Fe

(ppb)
4969.137

38.735
0.780

P

(ppb)
5572.997

110.869
1.989

Pb

(ppb)
5017.803

30.022
0.598

Be

(ppb)
5097.942

23.711
0.465

WHC-SD-WM-DP-053 REV 0

At

(ppb)
4867.108

13.590
0.279

Ca

(ppb)
5334.775

21.809
0.409

S

(ppb)

5118.019
17.069
0.334

Ti

(ppb)
4826.320

21.723

0.450

Co

(ppb)
4916.616

13.850
0.282

Cr

(ppb)
5037.440

22.236
0.441

Mg

(ppb)
4910.009

19.480
0.397

Cd

(ppb)

4958.417
13.363
0.269

Cu

(ppb)
4905.719

15.691
0.320

Nd

(ppb)
5108.394

34.049
0.667

As

(ppb)
4981.504

16.945
0.340

B

(ppb)
5023.226

27.951

0.556

TI

(ppb)
4691.013

21.586
0.460

Li

(ppb)
5044.942

27.525
0.546

U

(ppb)
-183.332

85.437
46.602

Na

(ppb)
5094.583

16.682
0.327

K

(ppb)
5086.089

25.540
0.502

i

I

853



Identity 1: WP-284 Identity 2: WP-284 12:34 PM September 10, 1993
Task nrme : TWC93
S Weight : 1.0000 SoLution Votune 1.00

on .-ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

0.

Zr

(ppb)
0.293
0.566

192.975

Zn
(ppb)

7.679
0.569
7.411

Ce

(ppb)
19.813
2.103

10.614

Mo
(ppb)

-4.567
0.405
8.866

Mn

(ppb)
12.336
0.195
1.582

Sr
(ppb)

0.558
0.176

31.486

Ni

(ppb)
18.197
0.843
4.634

S
(ppb)

-12.523
4.660

37.209

So
(ppb)

-15.539
11.966
77.006

Sb
(ppb)

-0.812
36.609

4506.656

Bi
(ppb)

-4.338
27.765

640.072

La
(ppb)

6.583
2.276

34.571

Ba
(ppb)

28.827
0.109
0.377

Ag
(ppb)

0.000
0.003

32875.371

V
(ppb)

127.180
1.423
1.119

Si

(ppb)
381.840

5.410
1.417

Fe
(ppb)

24.156
1.735
7.183

P
(ppb)

64.270
55.113
85.752

Pb
(ppb)

-13.339
19.416

145.562

Be
(ppb)

29.116
0.248
0.852

WHC-SD-WM-DP-053 REV 0

At
(ppb)
150.056

3.365
2.243

Ca
(ppb)

31.291
0.140
0.448

S
(ppb)

10.065
2.742

27.237

Ti
(ppb)

0.303
0.195

64.342

TL
(ppb)

91.591
2.913
3.181

Co

(ppb)
43.746
2.471
5.648

Cr
(ppb)

6.937
2.908

41.928

Mg
(ppb)

0.848
0.000
0.000

Cd
(ppb)

7.133
1.161

16.275

Cu

(ppb)
7.182
0.658
9.166

Nd
(ppb)

9.759
8.220

84.229

As
(ppb)

30.023
2.661
8.862

B
Cppb)

38.423
1.255
3.267

Li

(ppb)
1.298
0.470

36.243

U

(ppb)
177.118

5.382
3.039

Na
(ppb)

97.208
1.465
1.507

K
(ppb)
-15.114

7.803
51.626

854



Identity 1: ICV Identity 2: Quality Control

Task name : TWC93
Sampe Weight : 1.0000 Solution Volume 1.00

On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)
4858.629

13.640
0.281

Zn

(ppb)
4838.714

14.997
0.310

Ce
(ppb)
4726.889

16.471
0.348

Mo

(ppb)
4791.820

11.915

0.249

Mn

(ppb)

4896.161
16.975
0.347

Sr
(ppb)
5002.352

16.490
0.330

t Ni

(ppb)
4875.658

9.837
0.202

Sm

(ppb)
4928.500

13.677
0.278

Se
(ppb)
2794.339

24.373
0.872

Sb
(ppb)
4655.722

33.972
0.730

Bi
(ppb)
4610.441

29.159
0.632

La
(ppb)
5239.888

17.798
0.340

Bae
(ppb)
4905.262

16.048
0.327

Ag
(ppb)
4890.515

13.581
0.278

V
(ppb)
4751.096

15.929
0.335

12:36 PH September 10, 1993

WHC-SD-WM-p053 REV 0

-- ;Q ....... ------- \; ... ---%
Si

(ppb)
5679.384

22.774
0.401

Fe
(ppb)
4930.881

8.904
0.181

\P
(ppb)
5008.204

107.390
2.144

Pb

(ppb)
4905.050

54.520
1.112

Be

(ppb)
5028.461

12.981
0.258

AL
(ppb)
4632.335

5.506
0.119

t Ca

(ppb)
5073.479

16.497
0.325

\jS

(ppb)
4749.900

7.417
0.156

T

(ppb)
4723.852

14.852
0.314

TL

(ppb)
4555.497

63.294
1.389

\1Co
(ppb)
4806.360

20.526
0.427

Cr

(ppb)
4937.815

19.481
0.395

Mg
(ppb)
4777.254

14.345
0.300

Cd

(ppb)
4868.372

17.226
0.354

Cu

(ppb)
4815.030

16.358
0.340

Nd

(ppb)
5159.187

23.277
0.451

As

(ppb)
4829.152

35.038
0.726

B
(ppb)
4965.075

21.812
0.439

Li

(ppb)
4918.313

21.517
0.437

U

(ppb)
-177.118

44.054
24.873,

Na

(ppb)
4934.596

18.525
0.375

K

(ppb)
4912.417

13.515
0.275



Identity 1: ICB

Task name : TWC93
Samcte Weight :
0 k Integrations : 3

Zr
(ppb)

Mean -1.968

S.D. 1.667
% R.S.D. 84.721

Zn
(ppb)

Mean -2.707

S.D. 0.476
% RIS.-. 17.588

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Ce
(ppb)
-31.441
31.681

100.765

No
(ppb)

2.572
2.911

113.170

Mn
(ppb)

-0.801
0.310

38.693

Identity 2: QuaLity ControL

1.0000 SoLution VolLm : 1.00

12:37 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0
Off-Peak Integrations : 1

Sr

(ppb)
0.985
0.082
8.347

Ni

(ppb)
4.114
1.933

46.976

Sm
(ppb)

35.231
34.774
98.704

Se
(ppb)

10.244
9.184

89.652

Sb
(ppb)

-31.100
12.203
39.238

Bi

(ppb)
6.218

10.236
164.618

La

(ppb)
-0.047
3.925

8302.482

Ba
(ppb)

-0.000
0.357

135612.982

Ag

(ppb)
-0.850
1.898

223.289

V
(ppb)

-3.148
1.034

32.835

Si

(ppb)
2.853
1.357

47.546

Fe

Cppb)
6.230
2.326

37.339

P
(ppb)
-27.211
31.570

116.020

Pb

(ppb)
-38.479

8.743
22.722

Be
(ppb)

0.165
0.379

229.128

AL

(ppb)
17.591
5.797

32.957

Ca

(ppb)
-0.091
0.279

307.678

S

(ppb)
49.728
6.969

14.015

TI

(ppb)

-0.484
0.225

46.424

TL

(ppb)
-35.948
49.587

137.944

SSG

Co

(ppb)
-0.000
3.957

23287713.308

Cr

(ppb)
-1.910
0.348

18.233

Ng
(ppb)

0.452
0.259

57.282

Cd
(ppb)

2.632
0.945

35.890

Cu

(ppb)
0.487
0.823

169.039

Nd
(ppb)

24.165
15.535
64.284

As
(ppb)

-17.217
4.997

29.024

B
(ppb)

9.593
2.211

23.042

Li

(ppb)
2.324
0.791

34.035

U

(ppb)
-201.976
137.321
67.989

Na

(ppb)
21.196
9.694

45.736

K

(ppb)
-1.492
31.900

2137.692



Identity 1: ICSA-I Identity 2: ICSA

Task name : TWC93

SampLe Weight : 1.0000 SoLution VoLume

12:40 PM September 10, 1993

1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean

S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
-3.448
2.407

69.794

Zn

(ppb)
-0.176
0.364

206.438

Ce
(ppb)

-51.089
4.382
8.577

Mo

(ppb)
3.139
0.830

26.446

Mn

(ppb)
-1.178
0.448

38.007

Sr
(ppb)

0.582
0.109

18.704

Ni
(ppb)

-0.179
1.912

1067.858

Sm

(ppb)
21.054
14.216
67.522

Se

(ppb)
-16.750

9.899
59.095

Sb

(ppb)
-11.560

16.923
146.394

Bi
(ppb)

30.700
34.110

111.108

La

(ppb)
3.953
7.913

200.188

Ba
(ppb)

0.250
0.274

109.850

Ag

(ppb)
-1.360

1.153
84.815

V

(ppb)
-4.243

1.087
25.609

Si

(ppb)

29.796
18.417
61.811

Fe
(ppb)

9.728
3.976

40.868

P

(ppb)
-39.143

11.932
30.484

Pb

(ppb)
-20.463

7.632
37.297

Be

(ppb)
-0.331
0.143

43.301

WHC-SD-WM-DP-053 REV 0

AL

(ppb)

34.865
8.299

23.805

Ca
(ppb)

21.256
0.141
0.662

S

(ppb)
58.749
15.146
25.781

Ti

(ppb)

-0.821
0.626

76.186

Co
(ppb)

-2.259
0.817

36.178

Cr

(ppb)
-1.005
0.921

91.663

Mg

(ppb)
1.413
0.259

18.330

Cd

(ppb)
1.400
0.683

48.780

Cu
(ppb)

-0.182
0.558

305.786

Nd

(ppb)
6.046
4.879

80.695

As
(ppb)

6.229
12.490

200.508

B

(ppb)

7.724
4.217

54.595

Li

(ppb)
0.181
0.781

430.301

U

(ppb)
-205.084

47.837
23.325

Na

(ppb)

428012.615
3128.465

0.731

K

(ppb)

47.885
28.133
58.750

TI

(ppb)
-35.211
24.911
70.748

857



Identity 1: XXX Identity 2: Rinse

Task name : TWC93
Sar e Weight : 1.0000 SoLuti

0. k Integrations : 3

Zr

(ppb)

Mean -3.324

S.D. 1.333

% R.S.D. 40.107

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zn

(ppb)
-2.002
0.440

21.950

Ce
(ppb)

-6.864
9.494

138.332

No
(ppb)

-4.217
1.112

26.361

Mn
(ppb)

-0.929
0.383

41.186

12:42 PH September 10, 1993

on Volume : 1.00
Off-Peak Integrations : 1

Sr

(ppb)
0.582
0.161

27.608

Ni
(ppb)

12.456
2.451

19.676

Sal
(ppb)

37.469
7.861

20.980

Se
(ppb)

15.121
.17.956
118.747

Sb
(ppb)
-49.664
81.141

163.380

Bi
(ppb)

0.178
24.642

13879.947

La
(ppb)

6.472
4.580

70.763

Ba

(ppb)
0.150
0.051

33.966

Ag

(ppb)
-0.413
0.388

93.948

V
(ppb)

-5.749
1.255

21.825

Si

(ppb)
0.655
2.868

437.587

Fe
(ppb)

0.547
4.853

887.658

P
(ppb)

-3.346
0.000
0.000

Pb
(ppb)
-33.992

5.525
16.253

Be
(ppb)

-0.331
0.287

86.603

AL
(ppb)

6.210
5.533

89.101

Ca
(ppb)

-2.275
0.081
3.562

S
(ppb)

-2.212
14.821

670.086

Ti
(ppb)

0.153
0.789

516.989

TL

(ppb)
-35.188
39.782

113.056

858

WHC-SD-WM-DP-053 REV 0

Co

(ppb)
1.189
1.338

112.585

Cr

(ppb)
-3.217
1.256

39.033

Mg

(ppb)
0.396

0.098
24.744

Cd

(ppb)
1.556
0.725

46.561

Cu

(ppb)
0.609
1.096

179.950

Nd
(ppb)

58.425
3.908
6.688

As
(ppb)

-4.397
14.345

326.236

B

(ppb)
3.493
2.907

83.228

Li

(ppb)
1.570
0.415

26.432

u
(ppb)

-9.322
44.054

472.582

Na
(ppb)
198.423
46.710
23.541

K
(ppb)

10.426
28.133

269.821



Identity 1: V30 Dig Blank Identity 2: Direct Acid Digest
Task name : TWC93
SampLe Weight : 1.0000 SoLution VoLtne : 1.00
On-Peak Integrations : 3

Zr

(ppb)

Mean 1.611

S.D. 2.167

% R.S.D. 134.506

Zn

(ppb)
Mean 14.391
S.D. 0.433
% R.S.D. 3.008

Ce
(ppb)

Mean -39.867

S.D. 2.430

% R.S.D. 6.096

Mo

(ppb)

Mean -1.640

S.D. 0.894
% R.S.D. 54.506

Mn

(ppb)

Mean 0.210

S.D. 0.090

% R.S.D. 42.773

Off-Peak Integrations : 1

Sr

(ppb)
1.080
0.082
7.613

Ni

(ppb)
-5.825
3.454

59.300

SIR
C ppb)

-30.431
11.267
37.024

Se
(ppb)

-18.204
23.647

129.899

Sb
(ppb)

20.682
44.773

216.480

Bi

C ppb)
11.929
36.145

303.003

La
(ppb)

6.631
6.014

90.698

Ba

(ppb)
0.005
0.326

7070.083

Ag

(pb)
0.080
0.899

1126.036

V
(ppb)

-3.558
1.255

35.259

Si

(ppb)
1872.363

8.729
0.466

Fe
(ppb)

35.852
6.755

18.841

P

(ppb)
24.496
27.556

112.494

Pb
(ppb)
-14.098

14.279
101.284

Be

(ppb)
-0.579
0.143

24.744

12:44 PM September 10, 1993

WHC-SD-WM-DP-05 3 REV 0

AL

(ppb)
103.436

1.602
1.549

Ca

(ppb)
401.693

0.662
0.165

S
(ppb)

94.265
5.891
6.250

Ti

(ppb)
0.303
0.389

128.685

TL

(ppb)
-44.038
31.436
71.384

Co

(ppb)
-0.119
0.309

259.770

Cr

(ppb)
2.513
3.322

132.175

Ng
(ppb)

39.165
0.170
0.433

Cd

(ppb)
-0.890
1.231

138.335

Cu

(ppb)
0.487
0.380

78.036

Nd

(ppb)
-11.236
17.969

159.935

As
(ppb)

-6.878
5.832

84.794

B

(ppb)
150.837

3.132
2.076

Li

(ppb)
1.298
0.314

24.162

U
(ppb)
-124.293

60.653
48.798

Na

(ppb)
532.193

3.302
0.620

K

(ppb)
-33.843
65.081

192.303



Identity 1: V29 Dig Std 2.5-25 Identity 2: 13N10C,21B4SC,14N1OC

Task name : TWC93

SaprIe Weight : 1.0000 Solution Voltane 1.00

0 k Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
9563.864

12.958
0.135

Zn

(ppb)
9095.217

12.813
0.141

Ce

(ppb)
9691.592

4.180
0.043

Mo
(ppb)
9522.664

9.226
0.097

Mn

(ppb)
4697.674

4.007
0.085

Sr

(ppb)
9364.209

12.037
0.129

Ni

(ppb)
4781.948

12.377
0.259

Sm

(ppb)
8746.564

7.861
0.090

Se

(pb)
2669.052

39.207
1.469

Sb

(ppb)
4983.027

38.701
0.777

Bi
(ppb)

7802.792

7.020
0.090

La

(ppb)
9762.466

9.945
0.102

Ba

(ppb)
9425.555

13.991
0.148

Ag

(ppb)

5439.653

3.182
0.058

V

(ppb)
9502.465

12.727
0.134

Si
(ppb)

26507.765

43.476

0.164

Fe

(ppb)

4765.069

32.914

0.691

P

(ppb)

10254.422

76.714

0.748

Pb

(pb)
9472.657

17.338

0.183

Be
(ppb)
9767.996

15.975

0.164

12:47 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

AL
(ppb)
5484.277

13.425
0.245

Ca

(ppb)
1,1150.662

14.707
0.132

S

(ppb)
4651.938

36.222
0.779

Ti

(ppb)
4770.159

4.882
0.102

TL

(ppb)
4466.836

16.058

0.359

Co

(ppb)
9162.717

11.667
0.127

Cr

(ppb)
4746.607

4.527
0.095

Mg

(ppb)
4812.350

4.091
0.085

Cd

(ppb)
9188.701

10.001
0.109

Cu
(ppb)
4636.817

7.630
0.165

Nd

(ppb)
9516.075

14.586
0.153

As

(ppb)
4672.255

34.620
0.741

B

(ppb)
6239.711

9.773

0.157

860

Li

(ppb)
9407.967

37.040
0.394

U

(ppb)
9399.664

61.128
0.650

Na

(ppb)
11282.244

40.709
0.361

K

(ppb)
4779.608

27.029
0.566



Identity 1: V31 Sam 107AP-FB Identity 2: 5m in 25mL-lmL in 5
task name : TWC93

12:51 PM September 10, 1993

Sample Weight : 1.

On-Peak Integrations :

Zr

(ppb)

Mean -1.225

S.D. 1.188
% R.S.D. 96.981

Zn

(ppb)
Mean 22.994

S.D. 0.339
% R.S.D. 1.473

Ce
(ppb)

Mean -20.938

S.D. 8.509
% R.S.D. 40.637

Mo

(ppb)

Mean 0.910

S.D. 1.304

% R.S.D. 143.253

Mn

(ppb)
Mean -0.061

S.D. 0.338
% R.S.D. 555.155

0000 Solution Volume : 1.00
3 Off-Peak Integrations : 1

Sr

(ppb)
2.350
0.356

15.152

Ni
(ppb)

20.000
3.464

17.321

Sm
(ppb)

-34.908
9.319

26.698

Se

(ppb)
-20.277
21.170

104.404

Sb
(ppb)
-69.205
20.795
30.049

Bi
(ppb)

-0.643
22.028

3427.584

La

(ppb )

11.799
0.027
0.233

Ba

(ppb)
1.951
0.387

19.825

Ag
(pb)

1.557
0.684

43.956

V
(ppb)

-2.600
1.087

41.789

Si

(ppb)
473.359

7.150
1.511

Fe
(ppb)

16.833
1.550
9.206

P
(ppb)

-7.324
24.839

339.165

Pb

(ppb)
-25.781

7.726
29.966

Be
(ppb)

0.579
0.430

74.231

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
47.258

4.442
9.399

Ca
(ppb)
271.714

0.640
0.235

-S
(ppb)

142.248
14.376
10.106

Ti

(ppb)
1.014
0.659

64.923

Co

(ppb)
6.954
4.487

64.529

Cr
(ppb)

-7.339
0.348
4.745

Mg
(ppb)

46.512
0.259
0.557

Cd
(ppb)

0.920
0.825

89.678

Cu

(ppb)
18.625
0.587
3.151

Nd
(ppb)

37.044

12.016
32.436

As
(ppb)

16.536
8.417

50.903

B
(ppb)

74.336
2.092
2.815

Ti

(ppb)
40.999
30.376
74.090

Li

(ppb)
1.841
0.954

51.805

U
(ppb)

34.181
63.453

185.642

Na
(ppb)
218.892

11.235
5.132

K
(ppb)

59.804
49.260
82.369



Identity 1: V31 Dup 107AP-FB Identity 2: SmI in 25mL-lmL in 5

Task name : TWC93
Sr-'e Weight : 1.0000 SoLution Voltune : 1.00

t Ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.

% R.S.D.

Zr

(ppb)
-3.664

1.480
40.386

Zn

(ppb)
247.262

1.026
0.415

Ce
(ppb)

-64.520
14.584
22.603

Mo

(ppb)
-2.681
2.140

79.806

Mn

(ppb)
8.642
0.218
2.520

Sr
(ppb)

5.341
0.340
6.360

Ni

(ppb)
12.745
4.729

37.103

Sm

(ppb)
-666.899

16.900
2.534

Se
(ppb)

-22.919
15.642
68.247

Sb

(ppb)
-27.192
10.154
37.340

Bi

(ppb)
-19.360

5.349
27.628

La
(ppb)

6.581
4.509

68.506

Ba
(ppb)

0.524
0.388

74.053

Ag
(ppb)

-0.412
0.900

218.688

V
(ppb)

-6.433
1.897

29.486

Si
(ppb)
237.383

14.596
6.149

Fe
(ppb)

37.491
1.977
5.272

P
(ppb)

60.293
38.357
63.618

Pb

(ppb)
-19.792
16.503
83.380

Be
(ppb)

-0.331
0.143

43.301

12:54 PM September 10, 1993

WHC-SD-WM-QP-053 REV 0
At

(ppb)
29.498
5.747

19.483

Ca
(ppb)
7782.365

32.879
0.422

S
(ppb)

128.016
13.159
10.279

Ti
(ppb)

0.602
0.361

59.989

It
(ppb)
-36.388
24.337
66.882

Co

(ppb)
0.238
2.277

957.604

Cr

(ppb)
-1.407
3.051

216.790

Mg
(ppb)
175.481

0.449
0.256

Cd
(ppb)

-1.457
0.094
6.474

Cu

(ppb)
16.373

1.346
8.220

Nd
(ppb)

10.520
33.299

316.524

As
(ppb)

-17.312
7.972

46.051

B
(ppb)

62.775
3.945
6.284

S62

Li

(ppb)
1.177
0.428

36.342

U
(ppb)
-170.903
102.259
59.834

Na
(ppb)
223.639

11.057
4.944

K
(ppb)

59.804
45.401
75.916



Identity 1: V31 PSpk 107AP-FB Identity 2: 5mL in 25mL-lm in 5
Task name : TWC93
SanpLe Weight : 1.0000 SoLution Votume : 1.00

12:59 PM September 10, 1993

WHC-SD-WM-DP-0 53 REV 0
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

Cppb)
967.884

5.430
0.561

Zn
(ppb)
975.471

4.754
0.487

Ce
(ppb)
904.911

22.560
2.493

Mo
(ppb)
960.389

3.914
0.408

Mn

(ppb)
978.898

4.829
0.493

Sr
(ppb)
1001.812

4.778
0.477

Ni

(ppb)
991.009

6.459
0.652

Sm
(ppb)
941.806

11.267
1.196

Se

(ppb)
548.615

7.620
1.389

Sb
(ppb)
945.932
34.557
3.653

8i

(ppb)
951.724

3.338
0.351

La

(ppb)
1057.133

9.160
0.867

Ba
(ppb)
979.011

4.784
0.489

Ag
(ppb)
618.235

26.511
4.288

V
(ppb)
940.500

3.444
0.366

Si

(ppb)
1708.889

16.886
0.988

Fe

(ppb)
1018.377

11.345
1.114

P
(ppb)
1066.580

67.850
6.361

Pb
(ppb)
931.123

6.918
0.743

Be

(ppb)
1010.043

4.963
0.491

At

(ppb)
960.938

7.808
0.813

Ca

(ppb)
1321.926

6.727
0.509

S

(ppb)
1125.874

19.573
1.738

Ti

(ppb)
944.211

4.684
0.496

TL

(ppb)
878.880
30.951
3.522

Co

(ppb)
967.703

10.809
1.117

Cr

(ppb)
992.630

4.537
0.457

Mg
(ppb)
1027.056

4.426
0.431

Cd

(ppb)
962.538

4.928
0.512

Cu

(ppb)
981.144

5.376
0.548

Nd

(ppb)
1070.084

9.459
0.884

As

(ppb)
970.068

20.156
2.078

B
(ppb)
1060.631

7.097
0.669

Li

(ppb)
985.999

6.818
0.691

u

(ppb)
-167.796

79.283
47.249

Na

(ppb)
1232.644

7.154
0.580

K

(ppb)
982.652
19.339

1.968

8 . a



Identity 1: V31 Sam 107AP-FB Identity 2: 5mL in 25m

Task name : TWC93
Sr 'e Weight : 1.0000 SoLution VoLue: 1.00

c ik Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S..D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
0.500
0.565

112.905

Zn

(ppb)
76.421
0.624
0.816

Ce

(ppb)
-43.386
18.357
42.311

Mo

(ppb)
-3.126
1.468

46.951

Mn

(ppb)
-0.210
0.233

111.379

Sr

(ppb)
1.567
0.142
9.091

Ni

(ppb)
89.866
4.620
5.141

Sm

(ppb)
-67.738

9.319
13.758

Se
(ppb)

-37.824
11.579
30.613

Sb
(ppb)

18.728
80.929

432.120

Ri

(ppb)
24.271
23.614
97.293

La

(ppb)
4.010
0.012
0.302

Ba

(ppb)
0.169
0.149

88.247

Ag
(ppb)

4.390
0.897

20.428

V
(ppb)

-7.802
0.474
6.078

1:03 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
2321.179

19.888
0.857

Fe

(ppb)
54.433

1.054
1.936

P
(ppb)

76.202
6.889
9.041

Pb

(ppb)
26.037

4.423
16.986

Be
(ppb)

-0.331
0.143

43.301

AL

(ppb)
178.941

5.347
2.988

Ca

(ppb)
705.767

1.349
0.191

S
(ppb)
448.537

11.837
2.639

Ti
(ppb)

-0.447

0.468
104.745

TL

(ppb)

-84.258
29.633
35.170

Co
(ppb)

-1.010
2.780

275.086

Cr

(ppb)
2.513
3.771

150.033

Mg
(ppb)

74.996
0.196
0.261

Cd
(ppb)

0.480
0.953

198.612

Cu

(ppb)
83.507

0.183
0.219

Nd

(ppb)
-18.935

5.295
27.967

As

(ppb)
2.517
7.550

299.949

a
(ppb)
366.318

5.081
1.387

864

Li

(ppb)
1.721
0.603

35.037

U

(ppb)
-130.508

29.966
22.961

Na
(ppb)
1032.013

8.977
0.870

K
(ppb)

75.128
26.542
35.329



Identity 1: V31 Dup 107AP-FB Identity 2: 5m1 in 25ml

Task name : TWC93
Sampte Weight : 1.0000 Solution VoLume 1.00

On-Peak Integrations : 3

Zr

(ppb)
0.525
0.739

140.775

Mean
S.D.
% R.S.D.

Zn

(ppb)
1260.030

0.298
0.024

Ce
(ppb)

-4.500
4.382

97.394

Mo

(ppb)
-5.797

1.061
18.302

Mn

(ppb)
46.890

0.365
0.779

Off-Peak Integrations : 1

Sr

(ppb)
23.071
0.188
0.817

Ni
(ppb)

78.243
2.605
3.329

Sm
(ppb)

-3315.741
10.094
0.304

Se

(ppb)
-24.652
13.534
54.902

Sb
(ppb)

19.705
23.992

121.754

Bi

(ppb)
-24.559
14.926
60.775

La

(ppb)
16.089
3.950

24.551

Ba

(ppb)
6.508
0.338
5.201

Ag

(ppb)
6.629
0.398
6.005

V
(ppb)

-2.053
2.672

130.185

Si

(ppb)
1169.309

19.645
1.680

Fe
(ppb)

168.873
3.185
1.886

P
(ppb)

20.518
11.932
58.154

Pb

(ppb)
13.174
5.774

43.832

Be

(ppb)
-0.331
0.287

86.603

1:07 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

AL

(ppb)
141.892

2.262
1.595

Ca

(ppb)
36942.958

22.730
0.062

S
(ppb)

399.044
6.218
1.558

Ti

(ppb)
1.314

0.737
56.085

TI

(ppb)
67.284
28.679
42.625

Co

(ppb)
-4.398

1.393
31.663

Cr

(ppb)
3.117
1.219

39.109

Mg
(ppb)
734.136

0.897
0.122

Cd

(ppb)
-0.518

1.385
267.312

Cu

(ppb)
83.203
0.279
0.335

Nd

(ppb)
-108.296

5.866
5.416

As

(ppb)
-3.780
3.570
94.446

B

(ppb)
277.469

4.742
1.709

865

Li

(ppb)
-0.151
0.395

262.107

U

(ppb)
55.932
42.035
75.154

Na

(ppb)
947.729

11.957
1.262

K

(ppb)
730.656

70.840
9.695



Identity 1: CCV

Task name : TWC93
? 'e Weight :

Identity 2: Quality Control

1.0000 Solution voltune :

1:12 PM September 10, 1993

1.00
L ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% -.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
4748.815

10.049
0.212

Zn

(ppb)
4765.418

8.740
0.183

Ce
(ppb)
4530.035

12.724
0.281

Mo

(ppb)
4652.237

13.000
0.279

Mn

(ppb)
4831.552

2.568
0.053

Sr

Cppb)
4875.165

9.461
0.194

Ni

(ppb)
4802.237

11.045
0.230

Sm
(ppb)
4827.024

9.047
0.187

Se
(ppb)
2741.878

46.982
1.713

Sb
(ppb)
4649.860

54.153
1.165

Si

(ppb)
4563.402

15.790
0.346

La

(ppb)
5189.739

18.081
0.348

Ba

(ppb)
4791.623

8.579
0.179

Ag

(ppb)
4617.925

8.057
0.174

V
(ppb)
4654.171

11.265
0.242

Si

(ppb)
5497.208

22.167
0.403

Fe
(ppb)
4881.148

15.832
0.324

P
(ppb)
5131.504

30.029
0.585

Pb
(ppb)
4886.229

52.208
1.068

Be

(ppb)
4957.656

6.950
0.140

WHC-SD-WM-DP-053 REV 0

Al

(ppb)
4561.311

3.861
0.085

Ca
(ppb)
5002.421

6.069
0.121

S
(ppb)
4672.182

44.363
0.950

Ti

(ppb)
4615.089

7.533
0.163

TI
(ppb)
4463.681

20.838
0.467

Co

(ppb)
4727.724

11.701
0.248

Cr

(ppb)
4860.910

10.423
0.214

Mg

(ppb)
4663.262

7.982
0.171

Cd
(ppb)
4780.772

4.491
0.094

Cu

(ppb)
4735.114

7.145
0.151

Nd

(ppb)
5162.651

33.213
0.643

As
(ppb)
4754.607

22.142
0.466

B
(ppb)
4919.765

13.754
0.280

Li

(ppb)
4828.802

20.171
0.418

U

(ppb)
-80.791
61.128
75.663

Na
(ppb)
4834.706

16.206
0.335

K

(ppb)
4895.390

34.011
0.695



Identity 1: CCB I
Task name : TWC93
Sampte Weight : 1.

On-Peak Integrations :

Zr

(ppb)
Mean -1.839

S.D. 0.979

% R.S.D. 53.216

Zn

(ppb)
Mean -1.012

S.D. 0.550

% R.S.D. 54.300

Ce

(ppb)
Mean -45.492

S.D. 3.654

% R.S.D. 8.031

Mo

(ppb)
Mean 3.364

S.D. 3.655

% R.S.D. 108.655

Mn

(ppb)
Mean 0.878

S.D. 0.474

% R.S.D. 53.935

dentity 2: QuaLity ControL

0000 Solution Volume :

1:14 PM September 10, 1993

1.00
3 .Off-Peak Integrations : 1

Sr

(ppb)
1.555
0.425

27.321

Ni

(ppb)
-0.858
2.069

241.197

Sm

(ppb)
26.277
8.475

32.251

Se

(ppb)
-10.345

9.745
94.206

Sb

(ppb)
-63.342
39.579
62.484

Bi
(ppb)

26.451
8.630

32.627

La

(ppb)
3.926
6.862

174.772

Ba
Cppb)

0.656
0.328

50.003

Ag

(ppb)
106.949

3.612
3.377

V

Cppb)
-4.380
0.627

14.323

Si

(ppb)
4.622
6.057

131.041

Fe

(ppb)
3.607
2.827

78.375

P
(ppb)

12.564
61.232

487.375

Pb

(ppb)
-15.803

19.676
124.509

Be

(ppb)

1.406
0.624
44.411

WHC-SD-WM-DP-053 REV 0
AL

(ppb)
-1.321
4.511

341.421

Ca

(ppb)
1.119
0.656

58.640

S
(ppb)

11.132
9.083

81.595

Ti

(ppb)
0.415
0.515

124.124

TL

Cppb)
-74.091
10.207
13.776

Co

(ppb)
1.189
1.265

106.421

Cr

(ppb)
-2.212
2.929

132.451

Mg
(ppb)

1.526
0.449

29.397

Cd

(ppb)
0.558
0.132

23.714

Cu

(ppb)
-1.278
0.738

57.743

Nd

(ppb)
17.599
3.304

18.775

-As
(ppb)

0.794
5.726

721.568

B

(ppb)
7.675
0.983

12.804

867

Li
(ppb)

1.328
0.138

10.412

U

(ppb)
-251.693

47.837
19.006

Na

(Ppb)
-5.718
5.008

87.588

K

(ppb)
-40.654
20.644
50.780



Identity 1: ICSA-F Identity 2: ICSA

Task name : TWC93
Sr 'Weight : 1.0000 SoLution Volume

1:17 PM September 10, 1993

1.00
0, Ak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

(ppb)
-1.351
0.931

68.920

Zn

(ppb)
-0.814
0.267

32.765

Ce

(ppb)

-32.834
7.592

23.123

Mo

(ppb)
-0.630
0.592

94.012

Mn

(ppb)
-0.816
0.134

16.464

Sr

(ppb)
0.427
0.155

36.324

Ni

(ppb)

-0.548
3.317

605.622

Sal

(ppb)

19.562
2.585

13.213

Se
(ppb)

-4.700
24.074

512.168

Sb

(ppb)
56.833
23.510
41.367

Bi
(ppb)

17.435
29.111

166.971

La

(ppb)
6.602
2.294

34.742

Ba

(ppb)
0.216
0.135

62.713

Ag
(ppb)

21.103
1.683
7.977

V
(ppb)

-5.064
0.411
8.110

Si
(ppb)

25.574
5.317

20.789

Fe

(ppb)
5.356
0.825

15.407

P
(p)

(ppb)
52.338
18.227
34.825

Pb

(ppb)
8.699
6.979

80.231

Be

(ppb)
0.579
0.430

74.231

WHC-SD-WM-DP-053 REV 0

AL
(ppb)

24.212
1.546
6.387

Ca
CPPb)

21.069
0.084
0.398

S

(ppb)
56.972
8.875

15.577

Ti
(ppb)

-1.533
0.324

21. 162

TL

Cppb)
-34.214

0.285
0.832

Co

(ppb)
0.951
1.248

131.252

Cr

(ppb)

-0.804

3.196
397.514

Mg

(ppb)

1.582
0.098

6.186

Cd

(ppb)

0.940
0.545

58.044

Cu

(pPb)

-1.887
0.587

31.111

Nd
(ppb)

1.353
3.875

286.383

As

(ppb)

1.328
5.472

412.038

B

(ppb)
5.067
1.478

29.174

Li

(ppb)

0.725
0.318

43.879

U
(ppb)
-195.762

29.966
15.307

Na

(ppb)
419767.085

1310.574
0.312

K

(ppb)
-21.924

15.324
69.895

868



Identity 1: XXX Identity 2: Rinse
Task name : TWC93

1:19 PM September 10, 1993

SampLe Weight : 1.0000 SoLution VoLume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

Mean
S.D.
% R.S.D.

Zr

Cppb)
-0.119
2.167

1827.908

Zn
(ppb)

-2.861
0.152
5.329

Ce
(ppb)
-16.685

8.510
51.002

No
(ppb)

0.225
0.986

438.650

Mn

(ppb)
-0.929
0.272

29.323

Sr
(ppb)

0.249
0.094

37.796

Ni

(ppb)
5.218
0.282
5.396

Sm
(ppb)

34.485
13.677
39.662

Se
(ppb)
-29.822
22.618
75.842

Sb

(ppb)
18.728
29.651

158.322

Bi
(ppb)

24.410
11.264
46.147

La
(ppb)

10.535
2.288

21.722

Ba
(ppb)

0.010
0.204

1994.393

Ag
(ppb)

13.434
0.685
5.100

V
(ppb)

-4.927
1.442

29.271

Si

(ppb)
0.399

5.497
1378.377

Fe
(ppb)

-5.684
1.182

20.802

P
(ppb)

-3.346
31.570

943.469

Pb
(ppb)
-65.702

10.493
15.970

Be

(ppb)
-0.414
0.248

60. OO

TL

(ppb)
20.664
31.209

151.032

863

WHC-SD-WM-DP-053 REV 0

AL
(ppb)

3.054
4.404

144.179

Ca
(ppb)

-2.418
0.083
3.434

S
(ppb)

11.593
8.879

76.589

Ti
(ppb)

0.003
0.731

25760.572

Co
(ppb)

-1.486
3.070

206.570

Cr

(ppb)
-0.201
2.008

999.367

Mg
(ppb)

0.226
0.098

43.301

Cd
(ppb)

1.194
0.969

81.117

Cu

(ppb)
-0.548
0.738

134.756

Nd
(ppb)

12.842
5.290

41.195

As
(ppb)

-2.709
8.584

316.825

B
(ppb)

-1.131
0.890

78.629

Li

(ppb)
0.996
0.188

18.918

U
(ppb)
-34.181

72.807
213.007

Na
(ppb)

168.116
17.487
10.402

K
(ppb)

73.425
16.420
22.363



Identity 1: CCV Identity 2: QuaLity Control

Task name : TWC93
Sr i Weight : 1.0000 SoLution VoLue: 1.00

0. 4k Integrations : 3 Off-Peak Integrations : I

Mean
S.D.

% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% ' t,D.

Zr
(ppb)
4738.587

15.980
0.337

Zn
(ppb)
4811.033

16.123
0.335

Ce

(ppb)
4621.678

26.490
0.573

No
(ppb)
4712.435

29.497
0.626

Mn

(ppb)
4833.450

12.649
0.262

Sr
(ppb)
4891.269

21.362
0.437

Ni

(ppb)
4815.237

16.007
0.332

Sm
Cppb)
4799.416

10.258
0.214

So
(ppb)
2781.415

18.695
0.672

Sb
(ppb)
4557.042

21.136
0.464

Bi
(ppb)
4493.076

49.729
1.107

La

(ppb)
5162.221

11.923
0.231

Ba
(ppb)
4797.220

19.852
0.414

Ag

(ppb)
4821.949

11.711
0.243

V
(ppb)
4653.897

16.070
0.345

1:20 PH September 10, 1993

WHC-SD-WM-DP-053 REV 0

Si

(ppb)
5547.589

8.511
0.153

Fe
(ppb)
4882.241

8.246
0.169

P
(ppb)
5215.030

83.809
1.607

Pb

(ppb)
4894.270

6.485
0.133

Be

(ppb)
4978.914

19.810
0.398

AL

(ppb)
4577.223

18.849
0.412

Ca
(ppb)
4987.624

14.978
0.300

S
(ppb)
4838.157

83.445
1.725

Ti
Cppb)
4650.307

21.379
0.460

TL

(ppb)
4436.706

11.063
0.249

Co

(ppb)
4772.896

29.470
0.617

Cr

(ppb)
4902.730

14.880
0.304

Mg
(ppb)
4702.540

19.400
0.413

Cd
(ppb)
4794.020

3.936
0.082

Cu

(ppb)
4724.828

18.207
0.385

Nd

(ppb)
5078.773

22.244
0.438

As

(ppb)
4792.329

46.338
0.967

B
(ppb)
4894.379

17.101
0.349

Li

(ppb)
4853.428

32.013
0.660

U

(ppb)
-149.152

53.007
35.539

Na
(ppb)
4878.579

25.474
0.522

K

(ppb)
4861.337

13.515
0.278

870



Identity 1: CCB Identity 2: Quality Control

Task name : TWC93
1:22 PM September 10, 1993

Sampe Weight : 1.0000
on-Peak Integrations : 3

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
S.D.
% R.S.D.

Zr

(ppb)
1.366
1.399

102.418

Zn

(ppb)
-1.848

0.402
21.723

Ce

(ppb)
-20.218

12.816
63.389

Mo
(ppb)

4.410
1.901

43.106

Mn

(ppb)
0.646
0.454

70.305

ISolution Volume 1.00

Off-Peak Integrations : 1

Sr

(ppb)
1.436
0.303

21.087

Ni

(ppb)
6.626
0.486
7.341

Sm

(ppb)
8.369

12.728
152.084

Se

(ppb)
14.779
22.103

149.557

Sb
(ppb)

7.981
38.775

485.841

Si
(ppb)

-4.829
22.814

472.463

La

(ppb)
7.946
0.047
0.594

Ba
(ppb)

1.149
0.146

12.720

Ag
(ppb)

5.850
0.791

13.527

V
(ppb)

-2.737
0.627

22.920

Si

(ppb)
7.213
2.402

33.305

Fe

(ppb)
-0.328
2.789

850.907

P
(ppb)

-3.346
31.570

943.469

Pb

(ppb)
-48.988
22.390
45.705

Be
(ppb)

1.572
0.496

31.579

WHC-SD-WM-DP-053 REV 0

Al
(ppb)

6.143
13.488

219.563

Ca

(ppb)
0.517
0.490

94.784

S
(ppb)

12.430
7.416

59.668

Ti
(ppb)

0.715
0.531

74.322

TI

(ppb)
54.422
37.712
69.295

Co
(ppb)

1.010
1.517

150.089

Cr

(ppb)
-4.524
0.302
6.667

Mg
(ppb)

1.582
0.427

26.964

Cd
(ppb)

-2.495
2.160

86.583

Cu

(ppb)
-1.035
0.483

46.697

Nd
(ppb)

-9.393
20.674

220.094

As

(ppb)
-25.296

3.628
14.343

B
(ppb)

8.905
0.852
9.569

Li
(ppb)

2.626
0.530

20.203

U
(ppb)

-3.107
88.600

2851.315

Na

(ppb)
4.774
8.070

169.049

K
(ppb)
-69.599
12.855
18.470
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REvo
Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: 1-A -ftz- /-3- O )

Technologist: j[ . Date: -73

Starting Time: /0: Temperature C,

Ending Time: __ Chemist: 4

Comments:
sTNAt~w

Description Lab ID

1 .T. V4-dr3 o

2 
0 i/c

3 L 6-t 0

51

6

7

8

9

101

Description Lab ID

.11 -

12

13

14

15

16

17

18

19

20

Standard Primary Book No. Second Book No. Third Book No. and Firial Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A.. hi C _ _r__ __ _ _ __ __ __ _ _ __ __ __

A-6000-881 (031921



WHCSD-WMDP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA- gqgt DATE START: 4

PREPARED BY: DATE COMPLETE:

2 C 3

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD {-219-6 S-i3 -1 MLL oj' ___

6L-, toc4
BLANK \- ( -1 1 't L - i 41

_____Iit 
-4._ ___ 

l-4mi W ____

cb- \to ' )L- t o 4- ~
___ _4 

1.7 C ' ______ __ _ _ -I in-Lt. __

EA- I ; 1- A o it-It,

U- 134 'S ,Ett (i-3 j - -

_- bc y -3 C')" , sr-t4g-gu4,
Pr I '__ _Y4 - ., 13_ _-____

~ '-3C cj- , tC ________

___________ _______ E LI±.. 4-~)tt 83K 9(A7

_________ ______ 6 J.1 I;A4oC IBK ________

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMSIVARIATIONS FOR THIS BATCH:

The results for the standard are in uCI/L.

A& /k,AAyw 4 -4;~ LkE-4" A + c<

?(yl cvv--ltw4

4 4 - 0

(I-e-1 Iq
1

9
4 M- Cx /W. I -

wj ck, -vvusj -W 1

"' U,-, w.4 10 a i cw.Z -

UZA.ry So0\

o4

Q t ,-,k,4) ,Gb

(t c-~-vr

N~tV C- s -l

o, 4, , - c -I Lk Lt

IY

1



GAMMA ENERGY ANALYSIS - ACID DIGESTION
WHC-SD-WM-DP-053 REV 0

BEST AVAILABLE COPY

875

114. to 4// Fn -
Seial NO Sample Pornt Date Time Issued Priory

V 29.-8530 107-AP 8- 3-93 10:36 25
DetervhnaIovn Method.siandsad Result Unts Chrg Cod. Reruns

GEA LA-548-121 % RECOVERY N1L17 0
Sample Size Customer 10

? 0. / i.t STD
Remarks. Calcidalions. Results

COLX STD# 3.2 4
R901 D VAL 133.3 1A C'/
REStLT /1- % REC 10V
R90 STD VAL 1ok.C
RESULT (07k./ % REC /

Analyst - 2 Analyst - 3 Aitly - 4 Analysl

Hill H's His r

Dale Time Completed 0

Satz;1W 8-1



WHC-SD-WM-DP-053 REV 0

GAMMA ENERGY ANALYSIS - ACID DIGESTION

z//90_
Seis No. Samp'e Poirl

V 30.-86301 107-AP
etermination MethodoSndard Result Units Charge Cod. Reruns

GEA LA-548-121 uCi/ML N1L17 0
Sample Size Customer ID

? , / rtl BLK
Remaiks. CalculaiOns. Results

COUNT AS uCI/L
LASER PRINTOUT -1 It 'A N 4

A, Aralysl .2 Ana yst- 3 Analyst -4 Analyst

H'sme .H,, 14,5 a I

Cate T.nt. Comp6eled Lb i

A-5C- I10-03

V30 2/S6

Nt -t - 41-1 k- 4

BEST AVAILABLE COPY

876

Date Time stlsed Priorily

8- 3-93 10:38 25



GAM1A ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Scrudl No Sample Po.nt

V 31.-87301 107-AP

Date Time Issued PriorIty

10:40 125
Delemnaion MeIMoo sl. atlld Result UlnIs Carge Code Peruns

GEA LA-548-121 uCi/ML NiL17 0
Sample Size cstomet ID

? a ' ^k 107AP-FB
RenM a. CaicuatIons Pesults .. Ir.d E-o 3 pi .
COUNT AS uCI/L 171o -34 n

LASER PRINTOUT -

-4 .55' E-bqCa-<o < (..

CW-6r 4 (. E10'

An.1y11 - 2 Ainalyl - 3 Alruiy,, - I AAysI is

We He Hr_

Dwe Tme Completed a

L.

I S4 6l 'R dO-S

W 7 A-23S E -Z3 "

< q.q g E I

Gk j.- E-o S

BEST AVAILABLE COPY

877

///IF/



GANMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Sinal No Sample Pdlnt Dale Tim issued F

V 31.-8830 107-AP 8- 3-93 10:40 25
Deemenatlon Method. Stancard Result Units ChiQO Code Reruns

GEA LA-548-121 uCi/ML N1L17 0
Sample Sze Customer 'D

? +-P- 107AP-FB
Remarks. CaCia ons. Result$ (-131 <6.85 E- loCwCOUNT AS uCI/L
LASER PRINTOUT

P4 " sk-j4 (,- 6v: 5.( SSrE -c 0
F5SS-05

Analyst -2 Analyst - 3 Analyst -4 s j

Date T'nme Comoleted La on

- ~q.35s1a 1C/" L

k4 4 y 6-?q. r-a4

</./B E-o3

< 1.0!5~ -,

"

'I

11

"t

c~o~Ot4&

BEST AVAILABLE COPY

878

N. 9

</ - 8 !) E -o 0 I

L Z 4 !i



* ** * * * * * * * * * * * * * ** * * ** * ** * * * * ** * * * **

G A N M A S P E C T'R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-053 REV 0
24-AUG-9314:38:14

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION-: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ fTRFCTIY FROM MULTICHANNEL ANALYZER ANO:
ANA'ZED BY:

SAMPLE DESCRIPTION: V29-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-O1

COLLECT STARTED ON 24-AUG-93 AT 13:47:43

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3024. SECONDS
0.79 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIT THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 4 TO

879

* * ******* *******************

*

*



24-AUG-9314:38:14

P E A K A N A L Y S I S W " -MD-5 EPEAK ANALSIS WHC-SD-WM-Dp-053 REVO0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

94.
950.

1126.

19
45
23

47.07
475.22
563.12

1.00
1.35
1.38

4C 1138.37 569.19 1.38

1209.14 604.58
1322.92 661.48

661.44
1591.16 795.63
1603.34 801.72
2334.73 1167.52
2345.35 1172.84
2663.65 1332.05
2729.03 1364.75
2799.66 1400.08
2920.11 1460.34

1460.67

ERROR QUOTATION
PEAK CONFIDENCE

1.50
1.52

1.61
1.61
1.91
1.91
2.10
1.96
2.32
2.10

1705.
3666.
2210.

2214.

2025.
1634.

1366.
1347.

863.
776.
216.
106.

93.
68.

1253.
462.

2578.

4541.

30514.
46984.

159.
22172.

2062.
330.

26100.
23524.

574.
256.
786.

769.

1
3
0.4 PB-210
8.6 CS-134
6.2 CS-134,

EU-152
5.2 CS-134,

BI-207
1.2 CS-134
0.9 CS-137

5.8
1.7
7.4

22.8
1.4
1.3

10.0
17.1

7.7
1.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

880

5
6
6B
7C
8C
9C
ICC
11
12
13
14
14B



24-AUG-9314:38:14

SAMPLE: V29-8530 WHC-SD-WM-DP-053 REV 0
DP COLLECTED ON 24-AUG-93 AT 13:47:43
DEc ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA- 140
BI-212
CEPR144
CO-60 +-1 .49E+00

+-1 .33E+O0

+-1.45E+O0

LLD<1.62E+00
LLD<4.31E-01
LLD<4.90E-01
LLD<1.39E+00
LLD<2.86E+00
LLD<2.40E+00

1.09E+02

LLD<2.76E+00
7.59E+01

1.37E+02
LLD<7.11E-01
LLD<6.32E-01
LLD<6.27E-01
LLD<7.39E-01
LLD<8.69E-01
LLD<3.80E-01
LLD<3.17E+00
LLD<1.98E-01
LLD<3.91E-01
LLD<2.14E-01
LLD<3.26E-01
LLD<3.62E-01
LLD<1.58E+00
LLD<5.21E-01
LLD<2.29E+03
LLD<7.40E+04
LLD<5.74E+00
LLD<5.49E+00
LLD<3.51E-01
LLD<3.69E-01
LLD<6.55E+00
LLD<1.17E+00
LLD<1.17E+00
LLD<3.90E-01
LLD<5.1IE-01
LLD<3.38E-01
LLD<1.64E+01
LLD<4.27E-01
LLD<3.32E-01
LLD<1.38E-01
LLD<9.83E-01
LLD<6.28E-01

+-1.49E+00

+-1.33E+00

+1 .45E+00

3.21E+02 +-2.46E+0O 3.21E+02 +-2.46E+00

NUCLIDE

-0.45
-0.40

-0.22
-0.12
-0.17

LLD<1.62E+00
LLD<4.31E-01
LLD<4.90E-01
LLD<1.39E+00
LLD<2.86E+00
LLD<2.40E+00

1.09E+02

LLD<2.76E+00
7.59E+01

1.37E+02
LLD<7.lIE-01
LLD<6.32E-01
LLD<6.27E-01
LLD<7.39E-01
LLD<8.69E-01
LLD<3.80E-01
LLD<3.17E+00
LLD<1.98E-01
LLD<3.91E-01
LLD<2.14E-01
LLD<3.26E-01
LLD<3.62E-01
LLD<1.58E+00
LLD<5.21E-01
LLD<2.29E+03
LLD<7.40E+04
LLD<5.74E+00
LLD<5.49E+00
LLD<3.51E-01
LLD<3.69E-01
LLD<6.55E+00
LLD<1.17E+00
LLD<1.17E+00
LLD<3.90E-01
LLD<5.IlE-01
LLD<3.38E-01
LLD<1.64E+01
LLD<4.27E-01
LLD<3.32E-01
LLD<1.38E-01
LLD<9.83E-01
LLD<6.28E-01

CS-137
EU-152
EU-154
EU-154H
EU-155
FE
I-1 .
K-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU- 103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-'
ZN
ZR-95

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
1173.24
320.09
795.84
604.70
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

TOTAL
881



STANDARD DEVIATION =

EBAR = ***** MEV/DLSINTEGRATION
1AXIMUM PERMISSABLE ACTIVITY = 1.38E-09 UC/LI
TOTAL MEASURED ACTIVITY = 3.21E+02 (+-2.46E+00) UC/LI
4 TECH. SPEC. = ****** (+-****)

-RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

.07

.22

.12

.19

.72

.52

.75

.08

1253.
462.

2578.
4541.
2062.

330.
574.
256.

10.
38.
6.
5.
7.

22.
10.
17.

WHC-SD-WM-DP-053

GAMMAS/SEC

4.46E+01
3.22E+00
2.06E+01
3.67E+01
2.24E+01
5.04E+00
1.OOE+01
4.56E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2920.11 1460.34 786.

ERROR GAMMAS/SEC

7.7 1.44E+01

REVO

94.19
950.45

1126.23
1138.37
1603.34
2334.73
2729.03
2799.66

47
475
563
569
801

1167
1364
1400

882

0.15



c* ** * * * * * * * * * ****** * * * * * * * ****** * ***

*

G A MoM A S P EC TR UM ANAL Y S IS

ANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-0 53 REV 0
5-AUG-9314:55:01

A N A L Y S I S P A R A M E T E R S

ICA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
JETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
DRDER OF SMOOTHING FUNCTION: 5
4UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
DEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION_ 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
IEASURED ENERGY DIFFERENCES LISTED
IULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRFCTLY FROM MULTICHANNEL ANALYZER ANO:
NA'" 7 ED BY:

SAMPLE DESCRIPTION: V 30-86jO ?&-
;EOMETRY DESCRIPTION: 22CC LIQ
AMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-O1

OLLECT STARTED ON 24-AUG-93 AT 14:43:00

OLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

883
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25-AUG-9314:55:01

P E A K A N A L Y S I S WHC-SD-WM-DP-*3

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1021.85 510.92
510.83

1218.45 609
609

1323.14 661
661

2920.22 1460
1460

3526.98 1763
1764

ERROR QUOTATION AT
PEAK CONFIDENCE LEV

.23

.18

.59

.44

.39

.67

.93

.58

2.37

1.53

1.17

2.32

1.76

189.

123.

119.

34.

23.

348. 15.6 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
171. 24.3 BI-214A,

177. 5.7 RU-103
180. 23.0 CS-137

159.
881.

769.
72.

64.

5.8
6.9

1.7
31.5
7.3

K-40

BI-214C

1.96 SIGMA
EL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

REV 0

2
2B
3
3B
4
4B
5
5B

884



25-AUG-9314:55:01'

SAMPLE: V 30-8650
DA COLLECTED ON 24-AUG-93 AT 14:43:00
DEu,.ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA-133
BA-140
BI-212
CEPR144
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-154H
EU-155
FE-59
1-131
K-
LA-. -
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
ZR

LLD<5.13E-01
LLD<1.54E-01
LLD<1.47E-01
LLD<3.30E-01
LLD<9.17E-01
LLD<8.12E-01 /
LLD<9.81E-02'
LLD<8.17E-01
LLD<1.1IE-01
LLD<1.35E-Q1
LLD<5.87E-01
LLD<3.00E-01 1

LLD<3.OOE-01
LLD<2.49E-01
LLD<2.15E-01
LLD<9.47E-02

5.20E+00 +-
LLD<1.43E-01
LLD<1.IOE-01
LLD<1.OOE-O1
LLD<1.07E-01'/
LLD<9.79E-02
LLD<5.73E-01
LLD<1.80E-01
LLD<7.73E+02
LLD<2.52E+04
LLD<l.88E+00
LLD<1.73E+00/
LLD<8.87E-02
LLD<9.33E-02
LLD<1.86E+00-
LLD<2.79E-01
LLD<2.79E-01
LLD<1.15E-01
LLD<1.17E-01
LLD<1.36E-01
LLD<5.78E+00
LLD<1.23E-01
LLD<1.07E-01
LLD<6.37E-02
LLD<3.06E-01
LLD<1.78E-01

LLD<5.13E-01
LLD<1.54E-01
LLD<1.47E-01
LLD<3.30E-01
LLD<9.17E-01
LLD<8.12E-01
LLD<9.81E-02
LLD<8.17E-01
LLD<1.1IE-01
LLD<1.35E-01
LLD<5.87E-01
LLD<3.OOE-01
LLD<3.OOE-01
LLD<2.49E-01
LLD<2.15E-01
LLD<9.47E-02

2.89E+00 5.20E+00
LLD<1.43E-01
LLD<1.10E-01
LLD<1.OOE-01
LLD<1.07E-01
LLD<9.79E-02
LLD<5.73E-01
LLD<1.80E-01
LLD<7.73E+02
LLD<2.52E+04
LLD<1.88E+00
LLD<1.73E+00
LLD<8.87E-02
LLD<9.33E-02
LLD<1.86E+00
LLD<2.79E-01
LLD<2.79E-01
LLD<1.15E-01
LLD<1.17E-01
LLD<1.36E-01
LLD<5.78E+00
LLD<I.23E-01
LLD<1.07E-01
LLD<6.37E-02
LLD<3.06E-01
LLD<1.78E-01

5.20E+00 +-2.89E+00 5.20E+00 +-2.89E+00

EBAR = 7.01 MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.43E-01 UC/LI

NUCLIDE

WHC-SD-WM-DP-053 REV 0

+-2.89E+00

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834-.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

-0.36

TOTAL

885



TOTAL MEASURED ACTIVITY
TECH. SPEC. =

= 5.20E+00 (+-2.89E+00)

IRROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

\LL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
2HANNEL KEV COUNTS %

1021.85
1218.45
1323.14
3526.98

510.92
609.23
661.59

1763.93

348.
171.
180.

72.

15
24
23
31

.6

.3

.0

.5

GAMMAS/SEC

2.
1.
1.
1.

58E+00
46E+00
65E+00
51E+00

UC/LI

WHC-SD-WM-DP-0 53 REVO0

5%6



~~t~4te-4

* *

GAMMA S P EC TR UM ANAL Y S IS

* *** * * * ************** * ***********

CANBERRA SPECTRAN-F V2.O6 SOFTWARE

24-AUG-9318:02:25

A N A L Y S I S P A R

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

A M E T E R S

UMBER: 1.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLO CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
AN ED BY:

SAMPLE DESCRIPTION: V-31-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOE-03 LI
STANDARD SIZE: 1.OOOCE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 24-AUG-93 AT 17:12:16

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

*

WHC-SD-WM-DP-0 53 REVO

8S7 r



24-AUG-9318:02:25

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

3
3B
4
4B
5
5B
6
6B
7
7B

704.18 352.07
351.84

1022.00 510.99
510.83

1165.79 582.90
583.05

1218.34 609.18
609.18

1323.20 661.62
661.44

1821.71 910.93
910.95

2920.16 1460.36
1460.67

1.58

2.07

1.35

1.32

1.79

1.25

2.06

259.

180.

150.

143.

124.

74.

33.

128.
131.
344.

317.

108.
117.

157.
177.
230.

159.
122.

101.
825.

769.

39.8
8.8
15.4
3.8

38.3
7.9
27.4
5.7
19.5
5.8
28.2
7.7

7.2
1.7

WHC-SD-WM-DP-053 REV 0

NUCLIDES

PB-214A

RN-222,1-133,
TL-208,NA-22,
ZN-65,RH-106
EU-154,

TL-208
BI-214A,

RU-103
CS-137

AC-228A

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

888



24-AUG-9318:02:25

SAMPLE: V-31-8730
DP ZOLLECTED ON 24-AUG-93 AT 17:12:16
DE-tnED TO

WHC-SD-WM-DP-053

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E

NUCLIDE

AM -241
AM-243
BA- 133
BA- 140
BI-212
CEPR144
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-154H
EU-155
FE-59
1-131
K-
LA- -,0
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB- 125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
ZR

TOTAL

A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<5.18E-01 LLD<5.18E-01
LLD<1.62E-01 LLD<1.62E-01
LLD<1.48E-01 LLD<1.48E-01
LLD<3.71E-01 LLD<3.71E-01
LLD<9.67E-01 LLD<9.67E-01
LLD<8.23E-01 LLD<8.23E-01
LLD<1.27E-01 LLD<1.27E-01
LLD<7.89E-01 LLD<7.89E-01
LLD<1.12E-01 LLD<1.12E-01

2.08E-01 +-1.34E-01 2.08E-01
LLD<6.23E-01 LLD<6.23E-01
LLD<3.87E-01J LLD<3.87E-01
LLD<3.87E-01 LLD<3.87E-01
LLD<2.42E-01J LLD<2.42E-01
LLD<2.29E-01 LLD<2.29E-01
LLD<1.01E-01 LLD<1.O1E-01
LLD<3.OOE+00 LLD<3.OOE+00
LLD<1.25E-01 LLD<1.25E-01
LLD<1.20E-01 LLD<1.20E-01
LLD<1.28E-01 LLD<1.28E-01
LLD<9.91E-02J LLD<9.91E-02
LLD<9.60E-02 LLD<9.60E-02
LLD<5.55E-01 LLD<5.55E-01
LLD<1.84E-01 LLD<1.84E-01
LLD<7.68E+02 LLD<7.68E+02
LLD<2.52E+04 LLD<2.52E+04
LLD<1.90E+00 LLD<1.90E+00
LLD<1.81E+00j LLD<1.81E+00
LLD<9.32E-02 LLD<9.32E-02
LLD<9.80E-02 LLD<9.80E-02
LLD<1.87E+00 LLD<1.87E+00
LLD<2.63E-01 LLD<2.63E-01
LLD<2.63E-01 LLD<2.63E-01
LLD<1.18E-01 LLD<1.18E-01
LLD<1.24E-01 LLD<1.24E-01
LLD<1.35E-01 LLD<1.35E-01
LLD<5.91E+00 LLD<5.91E+00
LLD<1.25E-01 LLD<1.25E-01
LLD<1.lOE-01 LLD<1.10E-01
LLD<1.O1E-01 LLD<1.O1E-01
LLD<3.48E-01 LLD<3.48E-01
LLD<1.82E-01 LLD<1.82E-01

2.08E-01 +-1.34E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84

+-1.34E-01 661.65
1408.01
1274.45
1274.80
105.31

1099.25
364.48
1460.75
1596.20
834.83
1274.55
702.63
765.78
86.50
239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73

2.08E-01 +-1.34E-01

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

REVO

0.03
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TOTAL MEASURED ACTIVITY 2.08E-01
TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
ID CONFIDENCE LEVEL AT 85.0%

(+-1.34E-01) UC/LI

ILL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

IENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

704.18
1022.00
1165.79
1218.34
1821.71
2920.16

352.07
510.99
582.90
609.18
910.93

1460.36

128.
344.
108.
157.
122.
825.

39.8
15.4
38.3
27.4
28.2

7.2

GAMMAS/SEC

.17E-01

.54E+00
.90E-01
.34E+O0
.49E+00
.51E+01

WHC-SD-WM-DP-053 REV 0
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*** * * * * * ** ** *** * ******* *************

+ *

G AMMA SP EC TRUM ANAL Y S IS

* * * * * * * * * * * * * * * * * * * ** * * * * * * * * * *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

24-AUG-9318:57:53

A N A L Y S I S

WHC-SD-WM-DP-053 REV 0

P A R

MCA UNIT NUMBER: I / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

A M E T E R S

UMBER: 1.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPFrTRAL DATA READ fTRECTLY FROM MULTICHANNEL ANALYZER ANO:
At ZED BY:

SAMPLE DESCRIPTION: V-31-8830
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.0OOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 24-AUG-93 AT 18:07:44

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

r

.891
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24-AUG-9318:57:53

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA.
CHANNEL KEV KEV COUNTS COUNTS

703.82 351.89
351.84

1021.87 510.93
510.83

1166.23 583.12
583.05

1218.35 609.19
609.18

1323.04 661.54
661.44

1821.59 910.87
910.95

2920.43 1460.49
1460.67

1.22

2.79

1.13

1.10

1.87

2.07

2.62

263.

276.

141.

145.

126.

77.

24.

148.
131.
428.

317.

94.
117.

166.
177.

185.
159.

95.
101.
798.

769.

ERROR NUCLIDES

35.3 PB-214A
8.8
16.9 RN-222,I-133,
3.8 TL-208,NA-22,

ZN-65,RH-106
41.2 EU-154,
7.9 TL-208
26.2 BI-214A,
5.7 RU-103
23.0 CS-137
5.8
34.4 AC-228A
7.7
7.2 K-40
1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

- - MULTIPLET ANALYSIS CONVERGED NORMALLY
3 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

WHC-D-WM-DP053 REV 0

1
1B
2C
2B

3
3B
4
4B
5
5B
6
6B
7
7B



24-AUG-9318:57:53

SAMPLE: V-31-8830
DA 2OLLECTED ON 24-AUG-93 AT 18:07:44
DEL ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-053 REV 0

OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA-133
BA-140
BI-212
CEPR144
C0-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-154H
EU-155
FE-59
1-131
K-'
LA J
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU-103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
ZR

TOTAL 0.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

LLD<5.09E-01
LLD<1.59E-01
LLD<1.43E-01
LLD<3.68E-01
LLD<7.71E-01
LLD<8.04E-01
LLD<1.IlE-01
LLD<7.88E-01
LLD<1.07E-01
LLD<1.37E-01
LLD<5.68E-01
LLD<3.66E-!01/
LLD<3.95E-01
LLD<2.35E-01
LLD<2.O1E-01
LLD<1.O1E-O1
LLD<2.95E+00
LLD<1.13E-01
LLD<9.96E-02
LLD<1.21E-01
LLD<9.91E-02
LLD<1.07E-01
LLD<5.30E-01
LLD<1.78E-01
LLD<7.53E+02
LLD<2.45E+04
LLD<1.86E+00
LLD<1.81E+00 U
LLD<8.63E-02
LLD<9.08E-02
LLD<1.87E+00
LLD<2.94E-01
LLD<2.94E-01
LLD<1.22E-01
LLD<1.22E-01
LLD<1.30E-01
LLD<6.16E+00
LLD<1.26E-01
LLD<1.1OE-01
LLD<7.66E-02
LLD<3.53E-01
LLD<l.82E-01

0.OOE-01 +-O.OOE-01

893

NUCLIDE

LLD<5.09E-01
LLD<1.59E-01
LLD<1.43E-01
LLD<3.68E-01
LLD<7.71E-01
LLD<8.04E-01
LLD<1.11E-01
LLD<7.88E-01
LLD<1.07E-01
LLD<1.37E-01
LLD<5.68E-01
LLD<3.66E-01
LLD<3.95E-01
LLD<2.35E-01
LLD<2.O1E-01
LLD<1.01E-01
LLD<2.95E+00
LLD<1.13E-01
LLD<9.96E-02
LLD<1.21E-01
LLD<9.91E-02
LLD<1.07E-01
LLD<5.30E-01
LLD<1.78E-01
LLD<7.53E+02
LLD<2.45E+04
LLD<1.86E+00
LLD<1.81E+00
LLD<8.63E-02
LLD<9.08E-02
LLD<1.87E+00
LLD<2.94E-01
LLD<2.94E-01
LLD<1.22E-01
LLD<1.22E-01
LLD<1.30E-01
LLD<6.16E+00
LLD<1.26E-01
LLD<1.IGE-01
LLD<7.66E-02
LLD<3.53E-01
LLD<1.82E-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



PEAKS NOT USED IN ANALYSIS

:ENTROID ENERGY NET AREA
HANNEL KEV COUNTS

ERROR GAMMAS/SEC
WHC-SD-WM-DP-053 REV 0

1021.87 510.93 111. 66.0 8.21E-O1

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

2ENTROID ENERGY NET AREA ERROR
:HANNEL KEV COUNTS %

703.82
1166.23
1218.35
1323.04
1821.59
2920.43

351.89
583.12
609.19
661.54
910.87

1460.49

148.
94.

166.
185.

95.
798.

35.3
41.2
26.2
23.0
34.4

7.2

GAMMAS/SEC

8.26E-01
7.78E-01
1.42E+OO
1.70E+00
1.16E+00
1.46E+01
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